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Anme making au, Planes Trees, Fra; Oc. grow 
to an extraordinary Sagen. | ain n 
Ne 116. p. 336. 
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and kernels, in beds of earth, at the very To i _. 
the ſun enters into the vernal equinox, and to take 8 

them up, when they are ſtrong enough to be ran: 

planted, "at the time of the full moon; which time _ 
1s always to be obſerved, if you would take them == 
up and plant them again: And to know the moment, or _—_— 
near it, of the equinox, take ſume aſhes of vine-wood, put them 
into an carthen-pot leaded, or into a very clean pot of 'the white. 
arth of Faenza, pour upon it common water, or very clear fours 
tain or rain-water from the f to the 4+ of the ſame, and at the _® 
time when the ſun enters into "ich uinoctial Ret you will ſese 


the aſhes make the water turbid, then fs t . 8 
your grains, and planting your kernels | THE. 
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ton, again nce te 
ſan, do eſcape out of the dr , oured, and endued with the 


ry fame colours, as red, yellow, green, blue, and purple, which 
ENS & the. camber. | o . . . 
III. Theſe rays thus coloured, being in rain tranſmitted to the 
vie have of an iris. 1 Wl. | | 
IV. There are two rings in each drop, a larger and a ſmaller, 
endued with diſtin rainbow colours; the leſſer of which is 
diftant from the axis, or ray paſſing thro? the centre of the drop, 
*by about 21*; and the larger by 78* : But the rays incident on 
the ſmaller ring, are thence reflected upon the greater; from 
. eſcaping into they air, the are endued with the faid rain- 


£ eye from various drops illuminated by the ſun, cauſe the viſion 


v. There- 


ic nerve, and making a tranſverſe 


obiiles; that make the blood 
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v. Therefore, theſe colours. ariſe deem the ſolar beamss but 


ot from them alone, as was hitherto tho but nil 
rays of the air itſelf, ſurrounding the [x39 a * ; | 
VI. But neither do theſe 1 ariſe from 41 the rays, w he- 
ther folar ot aerial, which enter the drop; but only from 2 
arc emitred from the folar nb irlel, and from the air achacent 


thereto. 545 
VII. But ſuch rays : as are thus tranſmitted rom the folar limb, 
2 the neighbouring air into the drop, do not all belong to the 
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0 of incidence is neither leſs than 45”, nor greater than 1, 
limb and the adjacent air, yet all 2 five do not immediately 


forthe green ariſes from 8 mixture of yellow blue ray. 
but not all from one and the ſame part; but two of them from. 
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te; viz. ue and purple ar ior 

is 2 ieee 


'rhere ſeems to be no other rde ag i 
very like, e hol ri t that in 


r And this 
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much crouded ber; 1 * the 45th degree to 
8 * d into the ſpace. of n- 
Pos rr ara. 2 * from the both to 
degree dq concur by retrogradat 

L. There are as many rainbows at one, as there are ed. 


Ii. A ſpeQtator tres at each moment a different rainbow, 


dreng by Mr. Jeſſop. Phil. Tragſ. Ne 117, p, 391. 

HERE are four ſorts. of damps; the firſt is the ordinary 

ſort; the ſigns of its appros are” the candles burning 
orbicularly, the flames ray To by decrons, 2 they quite go 
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colours, nor do they eſcape coloured; but ſuch ng whoſe | : | 
III. Therefore the rainbow / colours proceed from the ſolat : | 
flow thence ; but four only, ui. red eden + pots ins, and purple; = | 
IX. Therefore, theſe four e the {aid limb, 


i limb is above the fo in the other £2 
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2 no arm thereby; but thoſe that ſweon away, at clcape 
7 | ch ret hare cberby 5 bu upon their firſt recovery, tormented 
| St violent convulſions; the pain of which, [when they beg 


=_ - reconer their ſenſes, cauſes them to cry. out 
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all; doch as pretend 10 have feen it, for it i viſible, , deere i 


1 dus; in the higheſt part of che | 
q 1 hanging about the bi 
mae thickneſs and colour of a cobwe 
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ok ee brlpofat ick and —7 1 K 1 
au is; ther which the places wel d with fire, before 


5 of ive miners,» 
Bt, 2 hem 
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their e t ving a 
ge and producin the effefts of ligh 2 
girl in Shficld, about eight months old, was taken with 
au? vomi fits, which continued for about a week, and 
made her ſo weak, that her parents began to deſpair of her reco- 


iving her about a of wormwood-ale, ſhe 
re dighecſs nd ſpe of this Agar, 
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4 contin quantity orig D gs, he vomited u 


4 * us hich wert perſect caterpillars with, 14 feet, ſoms- 
ee e . and of the 1 Wh 


thin h ather naked, with. brown 

| he 5 ks the) would i in time, if he 

1 75 5 and be changed into 
. e ould tare Seco 
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ſtorm of N 14 he aa = 
or A five ards e bh ons about a foot broad, -,._- 
burne bare, v appeared from the colour a bil 
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ora is; age, Sr Geo; Mackende, "Phi, 
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O Scotland, is arr earth dug a Are pu ee of cat- . 
tle; in a Jace near Zarbas in 4 plor of ground. Jeſothin en. 
out of N for man years; in Wo Jews - | 


time if will grow; wg „ 
| ſu il for the adjacent land; it 15a if cla 
b PPpaagnt it Noh gs | x | 
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ad in een de andthe blk and they have 
mixture of darnel. "SY 
The. increaſe in ſome places in the 1/6; is almoſt able 


confidering the climate and Pil, for ſome will Enfant 
fixteen or eighteen fold ; and moſt of theſe, lan | ny ics 5 
fandy ſoil, and only manured with ſea - wrack;; Ys, 2 him- - 


con- 


{lf of land in Lockbroom 
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vr "any Kind of addition made o kf lud. K had 
ime immemorial ; 7 the ground wy fe 
it exhauſted b $a Tac 
are alſo ſome 


pebbles, y 


pct Bly they want 56k, ch 21 hol root of 
1 lures (yellow water flower · de · luce) and infuſe 
urs in clear fountain water, and others boi] ir alittle; 
hey take a rough white pebble, and rub it continually in 
. or a piece of clean ſteel; and in leis 
1 the water Vill become yOY black, and to] 


1 ed that when der ae wounded, they lie on a Cr 
s plentifully in the foreſts, whoſe virtue is 
ch 2. it * the bleed ing and heals the wound, it is the 
* „ 4 N e verut Fd Park 9 the Trab 
Bodi; Sir it, made it into 2 
F bod be Band i. to heal too ick, 
1 tu de could not venture to uſe it in any deep wound; ut in 
Hal ſcars it has a very ſudden tion. 
* is common to find Molucca-beans faſtened to their ſtalks, on 
Meer of the, {ome 0d other weſtern, iſles, which ch hee 
le ſuppoſe to be gp a kind of ſea-weed is 
r will be ieſh and Gund 


of the bear-huſk ſnuff. boxes arc made. e 8 
. Obſervations made at Barbados; by Dr. Tho. Towns, Phil 
f] Tranſ. N“ 119. p. 399. 


7 T B lech, their genera) draught of wine i ocz Me: 
Aera, which, contrary. to all other . will not beat 2 
cvol cellar; neither do French or Rheniſh wines keep or agree 
s =. 8 
18s very temperate; un, A oe pin wh. 
bourhood, is ve gentle, being fanned with 2 
nb prompt 52, p { TID 2 1 
5 — is yery common, and even decllenn de 10 ls 
eats with oil and vinegar as well as this of the S. 
the Sonchus, Lens Paliſtris, and melilor a 
branches of the latter are not fo ere an that of 
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wp zen ſie lds and "wi © fine prof; 
bloc of negroes e 


e afin of the eee , 2 . thy: None 


= Provinces have laboured to —y thoſe, who. 
liſcover a more g and ſhorter paſlige 


rſt ventured upon this enterpriſe, found hi fd ex perience, that 
he event did not anſwer their hopes. Thoſe, who! 1 

ucceeded them in that adventure; were not much more 3 
ul ; for treading the ſame ſteps with i former, they were in- 
| olved 1 in the — difficulties, entert a a fond opinion, that 
bat part of the ſea, between _ Zembla, and the continent of 
iram, had been paſſable, and that they might have failed 
at way to China; but it is now generally known that Nous 
| 3 is vo iſland, but a part of Tartary, to which it is an- 
nexed: on the caſt by 41 argt deck of land; that that arm of the 

ſea, into which ee is 4 42 e thro the Weigat's N 
2 r really ſea, but a Ja reſh water; the- great numbe of 


iſs; 10 that it is nothing extraordinary, if, in winter, theſe 
waters: be ſtrongly frozen: Nor is it to be wondered at, tet 
j /illiam® Cents, othewiſe 4 ſxilful ſcaman, was unſuccr ſoſul in 
vis navigatien,. who paſſed along the coaſt of Nova Zembla,:as: 

ir as the THis degree of N. Lar. for x i ell known thae ol 
0 l leagues ;. tho not 
8 Fr no vor * pole nel an, 


eaſt Paſſage. Phil. Trani. N' 138, p. 4 %%½§⁶:- 
T-is ſufficiently known how ſtudiouſly rhe States of the N 7-4 


rivers, which empty 2 5 into this gulf, cauſe this freſh» + 
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ears in a manner like a n town, which 1 = 


bir blackneſs. .is obably Atem, and not cauſed b 
ſcorching of the ſun, elpec only — ee. other iel =o 4 
ave; as-flori Thblood as thoſe in a climate,” . Fes 1 


by 4 — 
o China, Japan other caſtern countries But thoſt we 
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* 2h e fork de _ | | 
abore 109 leagues tothe ext of Fig ee wn 
return they perigioned the States General to grant them 

vigation of northern and eaſtern ſeas nor fir lover p | 


— of r me being 


een | 


ants m 


finding their 75 ches eroſſed, 
of Donma E granted their p05 upon 


ed eh were ot 
1 Indus company 


hh 


merch See | 
mariners went to ſea; but ne 2 the direction 
thoſe merchants, they „ their Soncrſe del 
, tobk in their Lang of Ah, and returned home: 
97 ＋ E. - India company omitted nothing, to find out 
paſſage thro' t „ e eee eee, 
7 rr e re — 
gu , by which 2 
the ſea of Tarrary 3 und they had forme Tinks 
— . of 9 2 nn and the —— about the 
lay 1 but not ſatisfied with a . 
co e 
c w a 
degree of N. Lat. arrived on the he of — 


Nr Gov a e a part 0 —— 
| from. it e EEE 
runs 300 leagues to the eaſt beyond their famous 


\ _ auneked. 


_ wreck on Corea, < petiole. of 3 2 they ſaw 2 410 


A . C. ˙ UAA e eee R 0 we GS As 1 2. FS A. oy r 


1 Es +; Revasy; Soc. 8 1 5 
Sed to Turtary; but thoſe of Sn lay, that thre net | 


arm of the fea betwixt them and Tartary; which ma 
receive. ſome confirmation: 5 the Durch, who e 


„ 29 ks whale pace Gaſcon eee 
the ncareſt 


ſay, of the vaſt tribute, which he annually raiſes on che fin, 
there; and becauſe they thought it might . O00 to 
their advantage to have. 3 7; 


is to be undertaken; it is not to be doubt» © 
= Spitzberg and Nona Fer 4 be 


5 * 
itude; if any 
find the paſſage ſhorter; for drawin 4 nes x our- ſeas thro 


2 — line; but if from the ſame degres of latity 
9 Zembla, an any would chuſe to ſteer towards 
4 . . Tariary; he would find his courſe ſomething — 


but perhaps ſafer . better: As to the time of the Net Whereis 
this nayigation ſhould be undertaken. it may be in the beginning 
of the ſpring, and in the month of March, when the | 
winds are owned. to be favourable to thoſe that ſail to Spiraberg, - 
and places near the pole, and all that courſe may be run 
theſe parts in 14 of 13 days; but whep they have paſſed {o far, 
if any man would dckign ao to fail to the Sheiehrs of Fae, he - 

muſt ſteer bis courſe towards the ſouth ; but then theſe motions 
of the winds and ſeas, which ' were favourable: to thoſe that 
failed northward, will be ae to thoſe, who ſtand to the 


ſouth; and they may long enoug 


ſeldom blow till towards he hates end of ſummer, vis. in the 
month of Auguſt; if therefore, acy man would conteinddo ths 
patch his voy the ſhorteſt time, it is ſafeſt to make choice = 
e yur wherein might fond make hg 
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enquire b J - "0 


12025 of Latitude, "10 the 8 rreight of qeaao, it will be © 5 ; 


expect northern gales, ei = 


5 ſome ſmall bu les; a 


if MP or ws! 
nnd return in time, which 


as moch as poſſible be ayoided, . always in the open ſeas, 


yoo jarge ſeas are never known to be frozen, only the ſea- 

from the quantity of freſn water that runs into the ocean, 
3 edi it and the ſame experience ſhews, that 
| there is not that danger from the rolling ice, as is vulgarly appre- 
hended, eſpecially in ſeas not ſubject to violent ſtorms, and in 


the 6th of rather the 8h month of the 1 4 When the nature of 
this ſea, and of its ſeveral ſtrai * 1 


vered, it is not to be doubted, 98 3 i hang 
e may y be performed in; or 6 weeks at — but in caſe it 

ould happen, that the ſhips ſhould be forced — there, 
this — be done without much danger, providing they did 
not follow the unadviſed example of the Duich; who being ne · 
eeſſitated to winter in the moſt northerly climates, built t lves 
huts of thin boards on the * mountains; whereas the: 
ſhauld . ground, and heaped « m 
earth over them. 


Phil. Tranſ. No 119. p. 443. 


; eee mix together ſeveral liquors by means of the air 

= pump, two ſmall glaſſes were uſed, the one of which could 
enter into the other, and the leaſt of them was faſtened to the 
hook of an iron-wire, paſſed thro a ſmall hole on the top of the 
receiver, and tied cloſe about with an eel-ſin, and the larger 
glaſs ſer under it; and-the faid wire was fo ordered, that- thele 
co glaſſes . a little diſtant from each __ till the receiver 
wa⸗ — upon which, * means of the iron-wire, the 
ſmaller glaſs ws Irs down into the larger, till the liquors, they 
contained, mixed themſelves: Thus, ſome _Agua-forris was 
into the upper glaſs, and ſpirit of wine into the lower, 

and the receiver was fo well eee 4 ory that the ſpirit of 
wine boiled up with large bubbles, and ua: ſortis emitted 

r both the liquor 8 well purged 
75 — upper glaſs 4 _— e the lower, 40 t 2 

iri wine was mingled with t un, fortis, when there 
—＋ ſill obſcrved a v e apr (ns Now, in order 
, i diſcover, whether the Aua ſortis parted: to the * of 
Wine 


{ 


r eee 
yeriewould be fare ſetou {ooner, if the wind permit: All near 
to the cbaſts and iſlands, for fear of the ice, ſhouſd, 


which are leaſt infeſted therewith, in - which- the colds are 
much more moderate; for experience ſufficiently ſhews, that 


Pacumatical Experiments; by M. Hoygens, and A. bre 
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as ur, or force, to make it bubble 

Agua ſortis, nes, of wine, was mixed. without a 
ceiver, the quantity of r ſomewhat more than 
that of the latter; e . in Facuo; inſtead © 
* 


of boiling up more 
bubbles; which ſhewed, that the ebullition of the 


mixture - 
in Vacuo, is of the ſame nature with that of acids. and alcali's; ; 
for. in the inſtant of —— they make great r — bas. ; 


ſoon after they deſtroy each other, 


they had beiore; it is "af probable, that the, 4 c tis 9 


ſpirit of wine would boil il lays when mixed, 


reſſi 
— . — the ebullition from being ſenſible, 3 — 


than the irit of wine, as it - 
was thought it would have done, it | ovly. caſt; up ſome, few - 


„ 


{ 3s * 2 


removed, cory oh apparent: It was $A ſerved, that — o | 


falt and ff e wine mixed. in Facuo make an cbullician, and a 


ſolution 2 a greater ſtill: It is obſervable, that mak · 
ing a mixture o — INs and Aqua Vitæ, and putting it 
in Vague, it bubbles up very well, tho the former be in greater 
quantity than the latter; whereas, a mixture of Aua: ſurtis and 
Aua Vite. did not — bubble at all: In order to know whe- 


ther theſe ebullitions need any new air, a gage was 
the receiver, which 871 glaſs tube filled either with. ws a 


of air, or, with.) mercury, four inches long ; and it was obleryed, * 


that when the liquors were pes together, the water in the 

roſe very nimbly to the top; 2 exhauſting this new air, 
the gage · water was made to CR. 1 gradually ; and thus it 
was found, that all theſe kinds of ebullitiog generate an air which 
expands irſelf like common air: It ſeems ſomething remarkable, 
that the air 5 theſe ebullitions, is not of the ſame nature; 


mixture of Aua: ſortis and copper, remains always air, an 
always ſuſtains the water in the glals, at that height to which 7 
raiſed it; but on the contrary, the air produced 15 the ixtüte 
of oil of tartar, and oi] of Ta, almoſt vaniſhes, of itſelf in 24 


hours ; Upon wing equal parts of 0 ff a-fortis and Aqua Vite 


and putting two equal quantities of this mixture into two {i 
glaſs 2 two.eq 170 pieces of iron, one to each, and includi 
of the glaſſes 2 Vacuo, there was ſeen a very eng io 
and the liquor became black, whilſt the other glaſs that was not 
put into e recciver made no ebullition, bat? remained alwa 15 
tranſparent, or rather white than black; after theſe glaſſes ha 
12 hoars, the iron in the glaſs in Vacuo was almoſt a 


diffolyed,. whereas the other was very little diminiſhed; this 
| AD ſucceeds the quite contrary Way, when W 


w 


experimentally, that the air, formed by the 


: * by 8 * 1 
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| which dowdins the more volatile purm'of the ſpirit of wine, that 
and at the ſame time hinders the ſurface of the li 


* 


14 gk "ADM SLIDI he 5 
A 3. for then the ſolution-is leſs in 


— than out of it: of olives with vinegar, or ſpirit of 
... te Sams ar eget. 1225 


ĩuſtant of mixing; but „ ops Jongg 8 the receiver oil 
of olives, vine voy wine, and putting this mixture 
 &nVacuo, it ſo ſoon, 3 


but then the bubbles, bubbles, which it afcerwards made, were larger, 


and they began to appear again at times, ſo that ſome of them 


were ſcen a quarter of an hour after the receiver had — ex- 
hauſted; ly this may be owing to the oil ſwi 


would otherwiſe fly away immediately on 3 
from cafily riſing into bubbles; becauſe, to make them do ſo, 
the of the oil that tick cloſe to each other, meth be ſe 
EE therefore the volatile are in a ſuſ. 
nt quantity, able to ſurmount the reſiſtance of the oil, 
— out with greater violence, than if noth 8 detai 
them : All the ebullitions hitherto ſpoken _—_ 
Vacuo than in the abs air, but not 75 with a 
two equal glaſſes with two equal quantities of water, and per 
2 of them in Vacuo, the other in the o n air, it ap- 
peared that the former emitted ſome large bubbles, but fewer 
e latters the one in the receiver had the conſiſtence of 
dirt, w other had that of. lacked lime; which may 
N go the exbulng of th t Lake of the Hr 


exhauſting the receiver, 499 
e Mines; by Mr. Jefop. Phil. Tran. i 219 


AMPS are generally obſerved. to come how? es Latter: 
end of May, and to continue during the heat of ſum- 
and at.that ſeaſon oy. are moſt violent in mines infeſted 
with lamps all the 2 Damps axe ſeldom obſerved to 
take fire of themſelves, tho” in 2 places they have been 
kindled by the motion of the ſled, in which they draw their 


Foals: 'Damps are generally held to be heavier than the air: 


Upon the breaking of the ame damp, there proceeds 1 

dark ſmoa k of the ſmell and colour of that from * 

Some damps are viſible and others inviſible ; Other dies 

will quite extinguiſh fires let down into them, tho never rt 

many, nor ſo great; and fire is obſerved to be fo far from cur- 
that it often creates damps in places not othewiſe obnoxi- 

ous to chem; it is true fire Ps * if the 
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1 promoted b en, n 
and grooven where rocks are 1 great-fizes, arg 
Cie Gee bom „ Dampse-are common 9 
e ſuch are ſuppoſed to be the moſt. peſtilential and 
to 5 Wu n e 
_ Red If they have. chit e groty 


gy: "ws grown] opinion of the workmen wm, 
roar mon which kill bz rei of che nology 


is diſallawed of by the more experienc'd.; for they ſy 
that no groove RD tube ſo deep; bu „ ; 
and in s little time filled with 2 Ar 
f the bodies of men, and with the 3 candles, 
is rendred unfit for reſpiration; and this they take to b 
the moſt frequent cauſe. of ordinary damups: e a 
follow the: water, eſpecially the fiery. ſort. 


E about rhe weakened Spring, and. ame um 
. effefts. of the Air; * e e e 
P. 467. 

PON purtio Slings ; of crude into a ct ene 
32 of 2 e (crude copper imo — forme 
fron fur irit of falt, to the of about 's ery breadth 
e filings, and then ſtopping the-veflel with gas 
bop e in a window for ſome days, till" 

quor had both obtained a high and datkiſh brown colour 

by the: ſolution of ſome of the copper, and Joſt that colouy' 
again becoming as clear as common water; and then taking = 
out the le, without ſhaking the liquor, the upper ſurface” 
hereof in a few 8 reſume _- Kory" brown wg | 
w etrating deeper, i in ut an hour, ne 
whole — of the liquor appeared to be like wiſe tinged; th 
conical glaſs being again ay the. Menſtruum did 
again in a few days loſe its tincture regained it as 
taking out the ſtopple; — the glaſs. in the ſame:- 
plc rent e it er, . the liquor would ne. 


"Bing taken another conical 
grown clearer than is uſual, the 
continued u poor about half an hour, but the liquor was 
aired | coldur, not even at the tops: 
and leaving it thus ſor to or three: 


colour tending to den x whcrefore,, 
* 


CF Bet aus. won. ᷣð⁊ ³¹Ü 1 WC 0 — > «2 


 wheerio he liquor was 
was taken our, and it: 


ſteam, and others merely for want of air; 1 1 5 


2 


” 3 


„ unos 


ene kepe won filings 


LIoſt its ly nile, and appeared like common water; 


* ation To the - 


21 of fermented, or rather, pu 


in the ope 

um — * 

quietly, it Aw uited by recs a very agreeable blue —— 
i 


of its 
at the end of three or fur days, the liquor was become very 


* 


taking out the ſt ain, and continuing it 7 
| _— it 4 — uired the wonted dark colo 5 
only mo at 4 green, deep enough, bat fen r true, nor 


till the ſolution wis become of a dark brown cotour; ings of copper 


| . three ſpoonfuls thereof being put into a receiver in Faco for 
bout alf 2 ye 


ar, it ſtill. retained its colonr; -but the: veſſel 
being opened, a and-the external air admitted, the ſolution was 
turned in about an hour into a fine tranſparent green, _ e's 


ared no precipitation by any ſediment. /- © - 
pon putting into a copicl glaſs ſome filings of copper, and 
& convenient; quantity of ſpirit of ſalt, after ſeveral weeks'ir 


glaſs, it was obſerved that in'fome-hours 
mg upon the liquor was. ſcarce ſenſible; 
and in 24 hates the Menſtruwn did not acquire its former colour 


_ exattly, but a ſomewhar fainter and modetately iy FG 


ones ſo that this tinged Menſtruum, as it had been very 
its colour, * it did bur leiſurely and ere 


S 0 
of copper with a mercurial ga e were put imoa 


Some fili 


conical glaſs;: fitted with a ſtopple, and a rectification: of fer- 
mented urine was pouted upon them, to the height of an inch 


or better; — ſto the glaſs, ſeveral hours aſter 
the wenchry ih the ſoaled 12 pping was contderabl bly depre ſſedʒ and 
— ly drawing out the 2 to let in = it was 'ob- 
| 2 ed to have 2 3 5 an; the ry Aeg 25 
a pro uantity of clean copper 
lars weed urine was N 


eight of an inch above hed copper; and letting down into 


2 a my mercurial gage, ſo that it lea on-the bottom and fide of 


ſo, it was cloſed with a * and ſet in a quiet and 
eg o 8 at what point the quickfilver ſtood 
he 2 ; after this, ſuffering the Menſtru- 

which. it did very ſlowly and 


light 


— 4 ing kept quiet in the ſame place ſor two or 
— s longer, the li — loſe of the- intenſeneſs 
ur, Which by grew fainter and fainter, till 


upon taking out the ſto <A in four or five minutes, if 
e 9 the liquor, contiguous to the air, 


7 _ - acquired 
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2 in Jeſs than a quarter of an hour from the firſt unſtopping 
of the phial, the liquor was become of à rich blue colour, and in 


the ial with the Jams ſtopple as before, in two or theee kgs 
the liquor to loſe of its colour: In moſt of theſe ex 
Mr. Boyle forbore to ſhake the glaſs, leſt it th 


fine er, that might be ſuppoſed to be precipicated from the 
rale ad thus mixed wh Te liquor a again, teltane ir th Its 


_— colour... 
ef r. the bottom of a conical! glaſs. with a convenient 


them; N a mercurial . 


in all . as in foregoi 
acquired, any ebullition, 2 blue 


— 


gad zg of the , n dekntad 6s bo * 
lower than at firſt; which it appeared, that the { pring 


e e 0.0 ET en.” 


| dE nen 


Upon putting . HOT gage into a conical . meld hw 


tom was covered with beaten coral, ſome ſpitit of wine was 
Fin he wor and 75 en the glaſs ſtopyſle clofing the neck exa&t- 
_ 


on the work! 

1 broke in the cavity of the 
welle, mo 1 acceſſion N the impriſoned air in tha 
cd leg of the gage three diy iſions; but in a few hours after, 
the compreſſion of this new generated air became manifeſtly 


py rags, one diviſion of its firlt ſtati 
that. in this operation, there ſeemed tu have been a 


or f. icles, either oduced, or diſcntangled by the 
amore Hr of rinegar upon the cor), 2 
pon putting a conſiderable quanti irit vineg 

—— 1 ſeveral days ANTS wes - Pug . 

of the mercury in either leg S 


the n ſtopple; eee | 
Vos, Ih, HD feet. 
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OS ety. which deſcended deeper and Wl N 


about a few minutes more it turned opake; and carefully cloſing 


ments, 
ſuſpected, that the agitation of the liquor 9 have raiſed ors | 


End of ferment us rel igle e «fa 1 


ale e e together, the mercur inthe - 


air contained in the cavity of the glaſs, above tn comparba ' 


the menſtruutn, a great number of bubbles 


fainter, and the impriſoned gage-air drove down the e | 


compreſſive power? the one tranfient, ds te tu agita- | 
tion of che e the other durable; and from e 


" M E Mœ 01 6 
ſweetneſs, hat is had made a orion of a conſiderable pary of 
* of copper into phial, that held two 
l a or 
- three ones of wats, ad bod pouring n the ſtrong ſpirit of fal 
armoniac nur e Sa . 1 the liquor reached near 


an inch above them 
ee that it was become almoſt 


pale like common water; upon unſtopping the phial, in leſs than 3 


225 it a blae on its ſurface, the depth 

of of an inch; 3 . 5 r he whole 
became of the lame colour; and ſtopping the  phial agaid, it did 
not loſe its colour in g days. 

Putting into a round phil, thar held 8 ounces of water, Kling 
ee {mes mercurial gage, and a n übe pl Rong 
rit ee to a int a 
hich, it was hermeticall e and rm a out window, 
where it ſoon acquired a Flew tincture ; in 12 days, the 
liquor became dilated and pale 75 water; and in all this time, 
the mercury in the open leg appeared to be impelled upwards; 
upon 8 off the . al after g o'clock at ni t, there 


Was a no ele, and the mercury in the W 2 
leg 2 y driven upwards near of an inch; and tho” the 
orifice that emitted the air could not teceiye a middle-6zed pea, 


yet in a minute and a half, the ſurface of the liquor held between 
the eye and the candle, appeared to have put on a very love * 
and fair 2 reaching a quarter of an inch downwards 


that the phia! d to contain two very different 7 ls ſwim- 
ming on each other; and jo 5 minutes wore the 1 
had attained a rich b colour. 


Pocumatica Experiments on plans; 7 Hapgris; an 
M. Papin. Phil. Tranf. N* 5 SDS. 


Urer paſſing a ſprig of balm thro the hole on the top of 
the receiver, with 5 roots without the receiver, the 
top within it; then clofing the hole with cement, the exhauſted 
receiver, was thus taken away; the edge of the receiver was well 
r 5 g plate, 13 

bly ond to feree for a. to.jes ad 4 reading a piece 
'of wet lamb · ſu in over the plate, and thus applying it to the en- 
. the receiver was ſet over it; but in one 7 there was 4 
| ſhot of lead, which hinde — the receiver wor being exacti 
"applied to i Its cover, that ſo the air might more * n 


had acquired a deep blue 


wes 2 een e „eee eee rea e ere acc wut. 5: - 


— 


eee 
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| changed, and they ſmelled a little ſouriſh ; bat next morning the 


ed, they wihered not; but when the air came to ac upon them, 
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and al & a is 6 | ( [ 
np was plied; after it was well exhauſted, che 1 _" 

IP ſuch a manner, that the {malt receiver felt off from the 
hail-ſhor, and ſtood every where cloſe to the ſkin,” expanded/ - 

over the cover of the glaſs-plate ; then admitti the air into' the 
8 and this air preſſing on che ſmall one, kept it ſo 
cloſely faftened to its cover, that it was impoſfible to ſever thems* 
Having taken away the ſmall exhauſted receiver, with the plane 
half ſhut up therein; the whole was 1 into a great olaſs filled- 
with water, with the root downwards, and ſmall water drops 
were formed upon the leaves in Vacuo; it continued To days in 
this condition, and in that time about two ſpoonfuls of water got 
into the receiver, which in all appearance had been preſſed theo 
the plant: After wg Yon order to know, whether any. air had 
been formed there, the receiver was replaced upon” the engine, 
and whelming- a larger upon it, there was but very little air 
generated in the ſmall one, becauſe the great receiver was almoſk 
exhauſted, before the air included in the ſmall one could liſt it 
ups but at laſt it did raiſe it, and inclining the engine to one fide, 

hat the ſmall receiver might not be applied to it cover on the 
re-entring of the air; and in this manner, both the; receivers were 
fitted in the. ſame time; The leaves were not withered,” 5 
were not grown, only in the middle their colour was a litt 


4 
4 :> 5 
* 


lant was quite ſpoiled: It may be ſappoled; chat the preflure off - 
air ha pay 1 | E 


4 
were ſoon 
1 * 7 
* * #3 3 | 


the1 
this: air : Gap Hoc thates . 4 
wherein the 


to ceaſe, and removing the water ves were, the 
bubbles began to iſſue at the roots as before, for 24 hours; but in 
a ſmall quantity, till at length they quite ceaſed: During theſe; * 
24 hours, rhe roots did leng about four lines, which is a2 9 
little leis than they ordinarily do in the air: The plant was kept 

1a this condition for four days 8 the engine, obſerving from ti 


| tume 
0 


a AS e fi 
70 time to exbauſt the air that entred by the leaves; and hen it 


and did ] rae 
7 the roots 10 longer i phials full of 


its phial; at 
rn — it 1 3 . was 

were cha in order to rve, 
whether ow; cod —— 


remained in 
hmmm water, would alſo thrire in water freec of air; and 
whether that which was withered in Facuo would revive in com- 
mon water, and in air; in 4 days the twig that had been in Va- 
eno was quite ſpoiled, and the other ſtill verdant, but not thriving; 
and it was not to begin to ihoot in water freed of air, 
jill 10 days after it had been put in. 1 

In order to know, whether — air were leſs fit 
than common water to make plants vegerate ; two phials were 
filled, the one with purged, the other with common water, and 
porting a 2wig of balm in each, they were both left in the air; 
| twig in common water ſhot in 5 r e e 

10 9 — ew ined been put in- 

Having this experiment, the tuig in the unters freed 
of air, begun to ſhoot the 3d day, and the other in common 
water, the Sb 9s belles; but it was remarkable, that the 
— 2 purged water ſhot but one root, — 
4 and emhe ib day nl i been 1 hor anche 


ing * 5 Arp por the in common 
= * 9 or 10 roots, and all vc — 
5 1 a-day: Altho' this expert —— 15 
contrary to the preceding, yet it ain con — 


air mixed in common water ſerves for tation. 

Aſter this, ſome experiments were made on firwer EI and 
a piece ow-wood was put part in air and pa 
— 2 as deſcribed above; upon putting into water that 
rar in the air, the water preſent) began to mount, and ts 


3 poor thro! the middle of the wood, and inceflantly formed. bub. 


ha... weine -farbe {pace of 24 hours, which was 


— * 


brews. into air; for mak i riment with a 
of buff, the water mounted Hand paſſed thee it, but ſormed no 
bubbles: Mean time, if there be * — in wood, they muſt needs 
By unable to reſiſt the preſſure of the air; for the water paſſes 


* allows and elms with the ſame eate, what ond Joorgs | 
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* in Vacuo the 


the air, and throve very well in 


z more. than the ner pling the wood, in part 


reren 
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is pot iy Facus: Having inſerted laben de pen ed 668 a 
Gaal clm-branch, and the lower end. in air, and drenchi this 
latter in water, I. Was 4 full hour before. there ng 
drop of water on e iu ao whercas on the balm-. 
leaves the ee appeared preſent] 15 which may be owing to 
the ſirmn the ons but it is hard to account why water 
paſſing 3 wood . form ee and thro . no- 
thing but dro ving inverte experiment, t ö 
—_ the — ery} in the water without the receivor, and = 
er end of the branch in Vacuo, nothing appeared in two 
hours time ; upon cutting 4 little of. bee end of the 
branch, which was very tender, a little ure appeared at 
the end in Vacuo, without any bubble of air; after ihie, eut- 
ting the branch a little lower, there mana one drop of 
water at the end in Yacuo,: but it Inotz and cutting it a lit 
tle more, the drop of water fell down in Yacuoy this ſhe wa, 
that they were not the valves of the plant that hindred the 
your from paſſing, whilſt the branch was entire, but rather 
great tenderneſs of the leaves, ſuffering themſelves to be 
3 by the air, e, the water ala OR 
iſel between near pores?! I te 491 2 £54; 
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| | PON including an apple, which bad 2 lie ſpeck” of 
; rottenneſi wr ſome water in a receiver; thereby to to pro. 


mote its corruption, in caſe a ſnould happen; no e off 
that nature was obſerved thereld- nn Sr ks þ 5 
Upon purting into a receſver two ys of roſes, one wr 


pended at the top, the other wir its tail in a ſmall veſſel of 


water, together with a gage ſour inches long; 2 2 


roſes were a little withered, and the water 

eight or ten lines near the top of the gag ; and age tha, the 
changes of theſe: flowers became till leſs; the roſes in ne 
water were as much withered; as thecothars! 2 as focn ; other 
roſes that had been included at the ſame time but with air,” 
became mouldy in leſs than eight days: At another time a fin 
gle roſe · button was included in a ſmall glaſs; in order to di: 
cover, whether it would retain its front; thor: 1 15 days, it 
looked ſomewhat leſs freſh;” hut was not at all withered, and ö 
it ſtil} retained its ſcent, tho! in Jeſs than two hour: after tak 
ing it out, it loſt both colour and ſmell; its leaves did not ap- . 


prar moilt in Vain tho they GE,” as ſoon 2 „ 


1 
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"the air; whence it appears that leaves are ſo many ſpunges, 
which diſcharge their bumidiry by the preſſure of do * 
Some gilliflowers pi ve receive re but chan 
ed, only they looked as if they had been dipped in water: In- 
claded ftrawberrics kept good, only they became a little ſour. 
Hh, and yielded a Little water: 1 led cherries were all 
buelt except two; in two days more, their colour was ſomewhat 
changed, and the two, that remained whole, were now burſt 
after this no other change was obſerved in them: A glaſs 
full of included cherrics and currants, yielded ſo much air as 
to raiſe the glaſs: Having put three pears, of that ſort called 


the glaſs in five days, and were not changed, only one of them 
was 2 little fofrer: Upon putting a peach with 2 gage into an 
exhauſted .glaſs, in fix hours the mercury was riſen an inch; 
hut it was the 13th day before the glaſs was lifted up, after 
which it became | rotten in a little time: | Included bread' 
yielded no air in a whole month: Roaſted mutton,” included 
with a gage, yielded no air in four days; but in fix weeks after 
the mercury was riſen to the middle of the gage, and after the 


= - a gage, in two dats the mercury was riſen an inch; and in fix 
{ "- b # 4 ; & #4 1 F F 4, %- 7 8 
weeks the quickfilyer was got to the top of the gage; and this 


meet ſmelled , ranker than what had been roaſted. Keeping for 


= 


1 days 2 piece of freſh butter in Vacuo, it ſmelt ſtronger than 


1 piece of butter was altogether unfit to be uſed, . | 
The Incaleſctiico.of Mercury wwirh Gold. Phil. Tranſ. Ne 122. 


HO ſeveral objections be made to the ſympathy of 
Id ws 1 there may be 3 ub - 
tle 3 penetrating mercury than the common, which may, 
ſupply the chymiſt with ſpecious arguments for it. It has been 
warmly diſputed, whether mercury mixed with gold reduced 
teh ine parts, Will produce any ſenſible heat; the affirmative is: 
aſſerted by ſome, who pretend to the tranſmutation of metals; 
aſcribing this virtue to mercuries extracted, as they ſuppoſe, 
from ſome perfect metals, and which they call the mercuries 
_ of metallic bodies; but the negative is more generally held, 
not only by philoſophers and phyſicians, but by the more 
= learned chymiſts themſelves, eſpecially the modern: But not- 
= | withſtanding all this, the author, for ſeveral reaſons, looking 
\ 9 | on 


t into the receiver, were but little chang- 


Ronfſeletes, into a glaſs, that could hold no more, they raiſed 


meat was taken out, it ſmelled rank: Raw beef included with 


firſt put in, yet it could ſtill be eaten; whereas another 
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encous as is ſuppoſed; was 


of mercury as a body not ſo homoge 

for the opinion of à poſſibility of an incaleſcent mercury; an 
iſtilled mercury ke not be'a compounded: ng and we- 

ther out of ſuch 4 diſtilled mercuty, parts plainly heterogeneal 

might not be ſeparated; and both: theſe” trials ay cnn 


ap lied himſelf to diicover whether a cleanſed and carefully 


which was inducemeut enough to try, whether theſe heteroge- © 
neal particles might not ſo Alter the mercury, as to diſpoſe.it 


to heat with gold: He took w one part of his mercury, fame- 
times half the weight, and ſometimes an equal 9 of -re- 


fined gold reduced to calx, or a ſubtle ere, and putting 


this with the mercury upon it on the palm of his band, he 


ſtirred and preſſed them a little with his fingers, by which che 


two ingredients were eafily mixed, and became not only ſenßi- 
bly but confiderably hot, and that in ſo ſhort a time as a mi- 


nute: He found the experiment ſucceed, whetber he took un 
pl quantity, or half as much gold as mercury ;. but the + 
5 | 


med to be much greater in the former caſe: He alſo 
tried the fame mercury with refined filver, reduced to a ver 
fine powder; but could not perceive any heat or warmth ac 
all; tho' he thinks it might have ſucceeded with a ſufficient 
quantity of leaf-filyer. | | 55 


when both are heated by the fire; he found his mercury would 


preſently incorporate: with no Ilcſs than an equal weight, and 


produce 2 pretty bard 28 or mixture, wherein ih 
qu was ſo diffuſed, that the gold had quite loſt its colour 
e 


gold is ſo inherent in his mercury, that after it had been ſeve- 


ral times diſtilled from gold, he found it retain that property 
The calx of gold to be uſed in this trial muſt be ſuch as-is 


made by quartation, that is, by melt! ether one part of 
fine gold and three or four parts of — Med filver, and they 
putting the maſs into purified Aua: fortis; which, diflolving 
the Glver only, leaves the gold in the form of a fine calx; allo, 
by making an amalgama with pure gold and common mercury, 
and diſſolving the mercury in good Aua, ſortis, there will e. 


main a powder, which, when well waſhed in fair water, in 


order to dulcify.it, and kept a while in a moderate fire, that 
it may dry thoroughly without melting, will become a 


Ccalx, . 
which he uſcd- with his mercury more than once with — 
ſucceſs; inſtead of the calx he ſometimes uſed a competent 

* - np, 


Whereas, it is uſual to take from four to ten parts of cm- 
mon quickfilyer, to make an amalgama, with one of gold, even 


„that the power of penetrating, and grow ing hot with © 


x = N 01 v8 of the 
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Drematica Experiments on Animals ; by N. Huygens and 
N. ow Phil. Tranſ. N* 425 P- 3. 1 29 oh 
pon including 5 Vacuo an inſet a be 
— but 8 ee it ſeemed to 
dit was re-admitted, ſoon after it reyived 7 put 
in in Vacuo, and leaving it there for an hour, aftcr 2 
i the a air was re-admitted, it was obſerved that the inſeQ 
longer time to recover; including it the third tune . 
15 N — it was ten hours before 
* nents recovered i a fourth time for eight days, it 
never afterwards recov incl a butterfly, on the ad. 
miſſion of the air, K its back, which before 
was muck ſwelled, wo —— and the animal 
* could not recover: Several birds, mice, rats, . rabbets- and 
cats, were killed in Yacuo; but if the air were adtnitted before 
the engine was quite exhaufted, ſome of them would recover 
yet none revived that had been in a perfect Vacuum: M. Gui 
made frequent diſſections of animals thus killed, and he ob- 
ſerved among other things, that their lunge ſunk in water; 
und he aſcribed the ſolidiry or cloſeneſs of the lungs of — 
that die in Vacuo, to the preſſure of the blood, 
led into the lung by the Vena 922 the Bronchi of 
the wind-pipe, whereby the air is expelled, our of them, and 
their fides made to adhere to each other; but it does not at 
all” appear probable, the carp ramifications of "thoſe 
Brondi, which are hard, can be com the Vena 2 
rerioſa : It is therefore far more or a —_ 1 . at 
all, are comprefled by the Pleura, A may de ſwciied 
within the breaſt, as the ſkin is ſwelled without, * 


Promiſcuous Pneumatical Ex »; by M. Hu ns aud 
2 4 M. Papin. Phil. Tant . i p- _ "7 
; 7 Utting 2 covered receiver, a quarter of which was filled | 
wich water over the flame of a candle, the water was ob- 
ſerved to boil yery quick, and yet the glaſs not much best- 
* ech, ſo that the water boiled near à quarter of an hour, and 
[ 2 the glaſs continued only luke- warm; and after it was removed 
© from the flame, it continued boiling a great while; 
1 the ſame experiment with 'a gage, the bubbles char 
of the — -  * 
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hs oy Reva Sc, 
this receiver to the ſhalt; thojco formed | 


E ue ee | 1 2 
£ 


diſcharge of: t m in Vacud; yet they Weite ſewer 
bubbles in ordinary water; the quickfilver was e 
to be much raiſad in abe gage ; afterwards this ice Was. nero 
and the water ſet. to freeze Agai0, ſtill without tak ing it dug 
of the Vacuum und 85 ſecond time it wangyctr from bubbles. | 
After this, ſpirit of Wine was made 30 boubdt:-#amiomandiie 
boiled much 8 and obs the naetcary pile. about minen | 
in the Ry OE en. from 25 fire, it continued i 'S 
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ee 6 g ait commontyſuſtait conſe 


weight of * 
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oe 5 5 u po more ran 7 
part, ſtill this air would 1 5 5 | 2 
to. calculate this, 2 the de 1 a. cubic 
contain 72 pound hich contain, 
of air, by, 8 ape Ira which 1s Se i 
und encloſed in & of a cubic 1 now this does ,aſually, 
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contai 3 about fix drachms of air; w re, to make 
bald zh found s of air, GRIN Is near n Ard | 
needs be compreſſed near 32 times; There is re 
believe, that” this 1 is whucl 
foot ca, contain PR PPE) r 5 
Vox. 
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= ru Give e inſcriptions: Ar Spalarroio B. barks is 
 Dioceſian's 8 * a vaſt and ſtupendious fabric, where he lived 
ter his retfeat ſtbm empire; it isas . — the whole town Which 
do buile from its ruin, laid by4 eee om it; 


the bailding js maſſive; within it is an wy temple. of Jupiter 33 
df eigbe 6 with noble porphyry E lars and adivirableicor- 4 

- niches ; before it is a court adorned with Egyptian columns of the ¶ mo 

= one called Pyropaicitos, and under it a — now dedicated 26 
c 8. Lucia; here and there in the town are ſeveral fra — 120 
= ©, | of antiquity- with inſcriptions and;other thi h 6b bot 


Four miles from Spdlarro lies Salons, which ſhews the ruins 75 che 
gest fown; about as farther from S$1Jo1s ſtands Cl; oth 
= a rocky hill, a frontier fortrefs of the Venerians aida ſac 
| * 5 wks i At Lina there is nothing t remarkable that Biondi, the 
ebe wrote our Engliſh hiſtogy, was a native ef it; Hau is an- Icke 
© cient, and diſcoyers good. ſigu of ſo, here Mr. Fa tat 
e en Dr. H, who by Jed the fra e 
pronius Arbiter, the manuſeripe of which himfelf had benz 
Paſſing the gulf of Hudua, he faw the mountaihs of 2 
- the pliio of Diurazed inches ha Apollonia; and fr Saf Saſſino,a mall 
iſland; could be ſeen the town'of Valona, and the mountains 
 fkeroceraumit,.. ou. called the mountains of al „ 
Mr. Veri ſtaid a; fortnight at Corfu, and he had time to 
— the 15 f. ardens of br, or the place where they 
ave been, naw called 7 Ua, a moſt delicious 2 


=—_ Br as alſo the ancient port, now called Necros hals ſſa, and 
= —  feveral foundations of angient fabrics: In 4 — er e no 
=_— - few ee ; her: is ser is very N 

=— land i rich and plentiful; from: Zant he went to 2 in 
Ka, a toyn Ko notg amqng the e It 18 a, 


lie mountain, Seger, onder the name of Petra © 
Ozma lu the tqwn, arcs 55 maſſive L and among 
reſt the remains 0 a large temple dedicated to St. Andyia, who, 
they ſay,” was ma en the plains about the 'fruit- 
fol, ating mm ee with ine groyes of olive, 
de Fark. — the citrons here are reckoned 
in the Tarkib empire, and ſent as preſents to Conſtant#> 
and all their fruits are in good eſteem : At. A bent 
=p ＋ ſpent two months; next to Roms he thinks it the 
= moſt Worthy to be ſecn for antiquities ; the temple vf Wee, 
125 as . nde, the lengrh of the Cella, or body of 
the temple without-fide, is 168 Engliſh feet,, the breadth 71, uns 
or meaſures gre exact to half oor; the? * th Doris 
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rt of mount Parnaſſus; and N 
enfelicus, from whence the Ae boni aus anciently fetched ini 
ſtone 3, where is now a convent: of Calloiers, che fleheſt in | 
prob The Porro pyr prev at An bens lies behind Munichia at a 
mile's diſtance, and is ſo large, 28 to contain zo vllels; b 
ruins of the town are ſtill remaining, and of the wall hat 
to the city of Athens; Porto f halero, ener 
Athens, is rather a road than a port... 5 


Of Shining Fleſh; by Dr. Reale. Phil. Tant. N p. 7 = 

AT Teovil in Sowerſerſpire, u neck of veal, which ſeemed. 20 : Y | 
be well-coloured, and in good condition in every reipet, 

hy HORS OE IT OOO are A. 
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= I * the veal hong ob icht, / that 45 e 1 
Prizecl at it; and her usband obſerving the light, haſtened to it, 


= F 

his left band, and ſtruck-it with his right; as if he would 
x extingiiſh' the but without effect; the [fleſti ſhone 4 
= jo”, — not more than before; and the Band with” which he 


- nn Aw RR 
ny — * —_ l 25 


fuck the fleſh, * 79 9 me, as bright and vivid as the 
=”. fleſh of the'veal; and tho” he thruft his Date hand into. a'pail 
= of water, the flame was not extinguiſhed, but his hand} thone 
1 — the” water; till at laſt he wiped off all the light with # 
i | the third day the veal ws dried, and it eat very well. 


0 * Ae boi he 7 4 s and feet 'of a rker, and when 
* ere a he rent 


putt! 
the - Pans rh, which had | had little light at noon, * very dark as 
i (von go maine Be Te hgh days, thoſe paris of the 
to and of the et, that floated on the copobuke: pickle, begart to 
ine, _ ſtill . eg day more and more, but the 
immerſed. in water ight; in five days more, t 
he ſeemech as bright as t 285 moon-ſhine ; thus it conti · 
, med to ſhine A a week cone but ill fainter and 5 
' « and in fewer p Parts; for being oſten ſtirred, the whole, 11 
2 into the Era, and then all che if ht died: the 
nigh wii, by rubbing the hands on e ſhining parts | 
en e a ſtrong light to them; and ſu We 
1 might be owing fo the = the. pork was per⸗ 


del dried with a napkin, -yet the was rather encreaſed 
than diminiſned : theſe uminous parts ſeemed to emit no'warruth-; 


hands would a eat deal 
_ pickle, =O fr wa 
Pran, and bay-ſalt, and was fo far from „that it gra- 
© dually be. J the light of the ſhining: ye " whereas: the 
kel kle, :qnentioned in Ne 13. 777 and. which was 
boiled with a mixture bf ſweet herbs, 5. little 1 rp. 
Spes hong that a drop of it on the pa 8 

2 ſhilling; er rather broader; but it is to be noted, that the 
mackrel pickle was thick, add pot tranſparent, till it was Aurel 
and flaming ;. the pork pickle was clear, yet it ſhined not in any 


rt: Shining worms are ſeldom found in oyſters, as was for- 
_—_— by M. 3 12. * WE „„ 
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n It was obſervable,” that by this? 10 uired blaze, the face, and | 
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Tranſ. N- 125. P- 603 
n mechanical reaſon of the 


3 — 1s : 00. 1 584 muſcles 
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ling | 


to 
p ray Tg or * muſt be 


e noe lo ative war Dr. Cole upon a 
branes and fibres, he cauſed the. inteſtines of -oxen to boi r 
five or ſix hours, and 1 for four hours, that their 
parts might be more cafily "looſened; and he. found, that-he 
could not ſeparate a fingle from its fcllows to any coblideras. 
ble length, all of them being very ſmall, and running ſmaller 


ad ſmaller in caſi] breaking on account of t 

implication and ric ae with 1b other, but a number 0 
chem wonld riſe together: That when h F begun at the top, and 
attempted the ſeparation of one of theſe Fed Ao RR | 


as Wy towar the "right tad, ce} 


or Him e of the m- 
the gla EC pats, - 
he — to — the 22 found they would 7 
2 from the leſt 1 the right; fur 
the order of, ſeparation 28 
thar this coat is 008; concaye, 1 | 

uppe is ed in the Pylorus, 1 
. in * e Gube, * the rege th Arti; 
be propoſes it to be . xamined, whether the ſu 
fibres. ofthe veins and. arteries may not have 22 155 
br of aer ſince one SI ve ſſel⸗ Kam 
ve * . aud not to dos er 
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«a of Vi 2 2 by 4 My: Tho. Gloyef; # Phil. Traut 
| ee at. end wth; Horned 4 
rin, a part of the continent of America, is diſtant from 
the Lizardor Land bend of Zach 1000 leagues, bounded 
on the eaſt by the ocean, on the by the {ppai-lean moun- 
tains, on the north by De Ia Ware's bay and riyer, and on the 
4outh by the river Rognoak; it lies within a bay called the bay 
e Che/apeck, whoſe mouth or entrance is due weſt, and about 
A leaguẽs in breadth, and runs up into the country north and 
ealt "about 100 leagues, continuing of the abovementioned bread 
4 great part of the way, but becomes narrow by degrees, towards 
the upper end about one half; the water in the channel is gene 
rally nine fathom, but in ſome places not above ſeven; the ſouth 
ermeſt cape of this bay lies in 35 degrees N. Lat, and within the 
lame are ſeveral little iſlands, on ſome of which there are planta- 
tions: There are fo many large, pleaſant and commodious riverg, 
that diſcharge themſelves into this bay, as is to be ſeen no where 
elle; the moſt remarkable are, 2 river, Tur, Rapa ban 
-nork, Poromack, Potuxen and Choptanck ; the four laſt retain 
their 7/d4ian names: Three large rivers empty themſelves at the 
head of the bay; one whereof is called Sus-cahannah, from an 
diam nation bordering on it: Poromack, the largeſt, is 19 
miles broad at the 3 and continues of that breddtbfor 20 
miles up; from which place it is fix miles broad, and continyes 
10 for zo miles higher, its whole length is about 200 miles; thit 
Aver lies about the middle of the bay; the other rivers are gene- 
rally two leagues broad at the mouth; and ſome of them 150, 
others' 120 miles in length: The tides are ſcarce diſcernable; 
when the winds hold at north-weſt ; but at other times they flog 
as they do in England, 5 they appear not ſo large; which 
may be owing to the tide diffuſing itlelf into ſo many ſpacious 
wers: The rivers abound in great variety of delicate ah; "one 
2 of which is by the Engliſh called a Sheep s- hend, from 
e reſemblance of its eye to that of a ſheep; it is generally 
about 15 or 16 inches long, and half a foot broad; it is a whole: 
ſome agreeable fiſh, and eaſily digeſted; there is another fort 
called a Hrum, many of which are two and a half or three foot 
Jong; this is likewiſe a very fiſh, and very plentiful; there 
1 a jelly in the head ofthis fiſh, which, taken out and dried in 
the ſun, then beaten to powder and given in broth, procures 
ſpeedy delivery to women in labour: At the heads of the rivers 
are ſturgeon, and in the creeks great pleaty of ſmall — 5 
. | ah. Wh ' ? pea h, 
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_ + Royat Socrery, 8 
pearch, crokers, taylors, eels and ſeveral others whoſe names are 
unknown; oyſters are: here ſo plentiful that flup-ladwps'may be | 
had of them; at the mouth of 'EJj/zabeth river they appeat o 3 
cocks a foot above water; there are alſo in ſome 3 „„ 
ſtore of ' muſcles and cockles; there is alſo a fſn caſled a my 
ray, reſembling much a ſkate, only on one ſide of his tail grows - 
out a owt Aging like a bodkin, about four or five inches Jong; - 
with which he- ſtrikes and wounds other fiſh, and then pes 
upon them: In the river Rapahannock, Mr. Ghover ſaw an odd. 
ſort of creature, very much reſembling a man, only ſomewhat -- - 
larger, ſtanding upright in the water, with his head, gcek;_ 
ſhoulders, breaſt and waſte above water; his Kin was rawny;,  . 
much like that of an Indian; the figure of his head was pyras —_ 
midal, and flick: without hair; his cyes large and black, as. - 
were allo his eye-brows; his mouth very wide, with a btoad 
black ſtreak” on the upper lip, turned upwards at each en 
like muſtachoes; his countenance was grim and terrible; hig 
neck, ſhoulders, arms, breaſt aad waſte were like thoſe of a . 
man; his hands, if he had any, were under water be ferme 

to ſtand with his eyes fixt for fome time on Mr. Glover, and 
then he plunged, and in a little after roſe again at a fomewhat . 
farther: diſtance, and turned his head towards him again, and. 
then he ſunk a little under water, and ſwam ſo hear the furs - 
face, that he could obſerve him throw out his arms and gathen? 
them in as a man docs; at laſt he plunged: his head don 
wards; by which means his tail e above the Water, 
which exactly reſembled that of a filn, with a broad ſin at the 
end of it: On the bay and rivers there feed ſo many wid: 
; WH fowl, as in winter to cover the water for two mules z/ the chi 
et which are wild ſwans, geeſe, cormorants, brants; ſhield-fowl; 

1 WW duck, mallard, teal, wigeons and many others: The rivers 

$ WH likewiſc abound in bea vers and otters; the teeth of the former 
e 
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are ſo ſtrong and ſharp, that they'gnaw dow trees, wherewith! 
they make dams croſs the waters, under which they keep; 
ulually called beaver-dams; and in ſome places ſerve tor foot? 
bridges: The original ſprings of all thele river ariſe at the 
boot of the Appul-lean mountains; but the cataracts or falls oF. 
| BY thee rivers arg// 60 or 70 miles diſtant from the mountains 
* WW thele mountains have their be . prey nn at the lake 
| WH Corrada; and run all along the — the country to the ſouth⸗- 
WH welt as far as the lake + Uperre, which is ſome hundreds of * 
| on The ſhores all along the bay and rivers are generally: * 
landy, only in ſome points _ is ſome ſhingle caſt up; _ _— 
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earth affords very ſew ſtones, and ſuch as are found ard hard 
and tranſparent, and ſeveral of them cut: glaſs as well as any 
diamond, and ſome Virginia ſtones equal —— in luſtre; 
the clifis in all the rivers are full of _ veins of | 1ron-ore, 
and in ſome. of the country rocks of it are ſeen Hung 

| ſdcot above thecarth; and generally the high country u 
j N the mould is a mere rock of iron- fe. 
3 _ They diſtinguiſh their ſoil in three ſorts, via. high, low, 
= and marſhy land; all which are mixed wich ſome ſand, which 
=_ makes their ſoil warmer than the Engliſp; their high lands 


by " 
E * 
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_=_ ate moſtly ſandy, yet they bear good crops of tobacco; only i 
= docs not ho!d 4 — > 6 long as the ow ground, Few 6: 
=_ very rich, being 2 blackiſh mould, about 2 foot deep, "or 
13 ſomewhat more, and will hold its ftrengrh for ſeven or eight 
=_ - _ Erops ſucceſſively without manuring: Their marſh lands bes- 


| 1 and ruſhes; their land in general is as good and fertile 
that of England; when the ſtrength of their ground is en. 
bauſtd, they never manure it to bring it in heart, but let i 
5 ie ſor paſture. | 7 59 V . Wt” 
There are ſeveral forts of timber in this ;\ four ſeve- 
ral ſorts of oak very tall and fmooth ; there is alſo another ſort 

=_ of timber called hickery, which is harder than oak; there are 
bi | allo very large tall poplars; and in ſome parts of the country 
= great ſtore of pines fir for maſts; there is alſo black walnur, 
cyprels, cedar, dogwood, aſh, elm; gum- tree, locuſt, cheſnut, 

hazel, ſaffafras, holly, elder, Ec. their fruit trees are very no- 

- meroos, fo that there are few planters without their orchards, 
= ſome containing 1200 trees and upwards,” bearing all ſorts of 
t | 45 apples, 28 pearmains, pippins, rufletins, coftards, na- 
=_ goids, king's apples, magitens, batchclors, & gd of which they 
= make a . 25-4 of cyder; they have alſo great peach · os. 
chards, which bear ſuch infinite quantities of peaches, that at 
fone plantations they beat down to the hogs forty buſhels'in's 
year; quinces are alſo very numerous, and and fairer 
_ an the Znzlifs, and not ſo harſh in taſte; of the juice of 
1 theſe they allo make quince · dr ink; they have alſo apricocks, 
= and ſome ſort of ZZngl; ere. but theſe do not ripen fo 
=_ kindly. as they do in England; there arc here ſome forts of 
_ pears, but in very few plantations, as Burgundy, Warden, and 

two or three other ſorts, and theſe as fair, large and pleafanc 

*in England; here fgs grow as good as in Spain; it is ob- 
- ſerved that neither _ nor lemons will grow here, tho 

they thrive in more northerly countries; cherries arc as _ 
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tiful all over Virginia as they are in Kent; and the cherty- 
trecs grow generally larger than in England, and bear more 
Nlenntally without digging: about them, or pruning; in 1ome 
places of. the woods there s wild a plum ſomewhat like 
our white plum, but exceeding it, being much more juicy and 
ſucculent ; the woods abound. ip vines, which twine about the 
oaks and poplar, and run up to their tops; theſe bear a kind 
of red grapes, whoſe wine is {maller than French claret ; and 
Mr. Glover is of opinion, that if ſome of theie vines were plans 
ed in convenient vineyards, where the ſun might have a more 
kindly. influence upon them, and carefully kept' and pruned; 
they might afford as good grapes as the claret grapes of Frantey 
there is alſo in the woods a little ſhrub with a berry like tha 


tua las 


led a chincopine, which bears a nut reſembling a cheſnut, an 
with a rough buſk, but much ſmaller; their gardens yield all 
ſorts of pot-herbs and ſallads, as cabbages, coleworts, colly⸗ 
flowers, par ſnips, carrots, potatocs and yams; they have al 
in their gardens, roſes, clove-gilly-flowers, and variety of othet 
forts of flowers; all ſorts of plantane, yellow - dock, burdock, 
ſolomon's - ſeal, agrimony, centaury, ſcabious, ground -ſel, 
dwarſ-· elder, yarrow, purſlane N ſen-hai 
wild in the woods 5 on the fides of the hills, ¶ſarum; and on 
the bay · ſide, So/danella, or ſea ſcurvy-graſs in great plenty; 
there is alſo an herb called dittanꝝ by ſome, and pepper- 
wort by others, growing a. foot or a foot and a half high, the 
leaves are about the breadth of a groat, and ſhaped like a 

which ſhoot out of the ſtalk and branches one of 2 fide; 

directly oppoſite to each other; it ſmells hot like pepper and 
bites the tongue; the diſtilled water of this herb is one of the 
beſt remedies againſt worms; an ounce of this water provokes 
fweat plentifully: Here grow two roots thought by ſome phy- 
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ficians to be Turbi:h and Mechoacon; they are Dork wo 
or two 


= atives; there grows a plant about a foot and à half 


igh, the leaves are rugged like thoſe of borage, bur lo- 


er, and about two fingers broad about the ſtalk where, the 

aves grow, the berries when ripe are yellow; the Ei 
call it the ſever or. ague-root; 'when this root is newly taken 
out of the ground, and a drachm and 2 half of it infuſed in 
beer and water for 12 hours, it purges downwards with gttat 
riolence; but a drachm of the root in powder provokes fweat 
only, and that but N it is 2 little bitter in tale, 
and therefore ſome what hot: 


only 
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white maiden-hair grow 


n winter they feed their cattle 
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of our older, which is very pleaſant to eat; there is a tree dal 


2 


woods 


. 
bird are the moſt remarka 


| he wolves w 
abound in deer, and they 
are generally, miſtaken for hares; there are alſo ſeveral ſoru 
of. ravenous beaſts, as wolves, racoons, wild cats, poſſums, 
monacs, flying ſquirrels, and in the more northerly parts of the 

ſome bears; the fow] that keep the woods are wild-rurky; 
3 turtle · doves, partridges, hawks of ſeveral forts, 
ith many others of leſs note; there are alſo divers kinds of ſmall 


ds; of which the mocking-bird, the red bird, and humming- 
ble; the firſt for variety and — 
of notes, the ſecond for his colour, and the laſt for the 1mallneſs 
of his body; as to the mocking-bird, beſides his own natural 
notes, which are many and agrecable, he imitates all the birds 
n the woods, whence it takes its name; it ſings not only by day, 
t alſo at all hours of the night on the tops of chimneys; its 
poſtures in flying are very odd, fometimes with his tail bolt up- 
right, and his head down, and on the contrary; when kept tame, 
it is very teachable: The red- bird takes its name from its colour, 
being all over of a pure blood - red; The humming · bird is fo 
called from the noiſe it makes in flying; it is of ſeveral colours, 
and not much bigger than an hornet, and yet it hath all the parts 
of a bird entire: There are five or ſix ſorts of ſnakes, of whic 
the rattle-ſnake is the moſt remarkable, being about the rt 
a man's leg, and generally about a yard and a half in length; it 
bath a rattle at the end of its tail, with which it makes a noife 
upon the, approach of any perſon to it, which ſeems to be a pecu, 
Kar providence of God for people to avoid the danger; for this 
creature is ſo venomous, that its bite is of very dangerous conſe- 
nence, unleis a proper antidote be ſpeedily applied; there are 
allo long black ſnakes, and ſhort thick black ſnakes ; theſe latter 
ſometimes fuck cows, and make them give bloody milk: There 
is another fort called the .corn-ſnake, becauſe uſually found in 


corn fields, which is near as big as the rattle - ſnake; there are 


+ 


alſo _—_ ks that keep the ſprings and rivers, ++ 
The Indians are generally well proportioned as to ſtature, 
ſomewhat tall, but no ways corpulent; their hair is black, 
hanging ſtraight down; their eyes are alſo black, and 


e 
uſually ] 
heir ſkin tawny, inclining to a blackiſh colour; they live toge- 


er in towns, and "6p town is under a ſeveral king: At 
rſt coming of the Engl, eyery town had 2 or 3000 bow · men: 


- For cloaths, they wear 4 deer's-ſkin tucked about their middle, 
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and e Hour (hits Ma; and for ſhoes; they uſe pieces 
of deet's ſkin tied about their feet: They live incabbins, about 
nine or ten foot high, which are made in this manner; 3 fx 
ſix poles in the round, 2 roaching their tops; 
them together; the outſide of th © poſes a are lined: wit be bark, 7 
defend them from the injutics' of the” weather Nang a hl 

for the ſmoak ; 8 the inſide of their cabbins chi ö 
up banks of earth, which ſerve inſtead of ſtools and beds 
op houſhold Farnitare confiſts in earthen pots, wooden 
and thin mats to lie on, which are all of their own-manufadtut 
Their fare is Indian corn, veniſon, wild turk ies, oyſters, etl 
water-fiſh, and all the wild beaſts of the woods: They are pr 
hibited the keeping either cows, ſheep, or hops, by het Ength 
kaft they ſhould make bold with more ns their own : ir 
manner of catching' fiſh is this; at the head of their canoes th 
fix a hearth, on which; in a dark night they make a blaze of 
pipe tree, and paddle their canoes along the ſhore in ſhallow 
water; the fiſh ſeeing the light, come as thick as-they can ſwim 
about the heads of t canbes; then, with 'ſharp-pointed ſtieks, 

prick them, — take them up into the canoe: Their priefts 
are generally thought to be conjuters; for when thiey — rain, 
one of theſe prieſts "= into a private cabbin, and by his inyoct 
tions, he caſe a 3 fall thereof, which they "cal makin 

of Rain: offer the firſt fruits of every thing they have: 
Frey burn the ies of the dead, arid ſew up the aſhes in mars; 
and place them near the cabbins of their relations: Some of ther 
ſay, that the God of the Engliſh is a good God; but rheir oi 
an angry God, who oſten beats them: Every town almoſt diflers / 
in language, and yet none of them is copious; as may be 3 | 
their frequently We their minds to each other by ſigns : 
Their money 1s of two forts; one made of a white kind of thell} 
which they divide into ſmall rts, — ut on a ſtring in the 
manner of beads; this they call Peace; the other ſort 1s able 
ſhell ordered in the ſame manner, and Ahich they call Round; 
this laſt is — baſer . of which half a yard is equal to oup 
nine-pence z al 1dians wear ſome of this ſort on their 
deer's in 114 on Lis laces” All their commodities conſiſt in | 
deer ſkin-and ſome beaver, o—_— exchange with the 
Engliſh for guns, gun- powder, ſhot,” and brandy: They reckorf 

ir time _—_ the changes of 2 moon: Their winter i 
uſually in November, December, and Zanuary : They ate very 
— for if any one of them "One pen to be ſlain, ſome of hiv 
relations will kill t murderer or ſome of his family, tho _ 


; ba fs 


| 2 the bite 


1 bb on 


S after ; The: ute uſyal way of cute in tho 
Inward diſtem make partly pes 


V — Aal unn pf bait twice. or thrice 
a day, in t quantity of half a pine at 2 time z but they gin 

to vomiting in an r, Iooking on it as 
4 omen chat the Gileated will des are obſerved to uſe 
nor cu : Every Indian carries a powder 
ſnakes, and almoſt in every town 


this powder is differently compounded : The Judians are fre- 


, 8 an which afterwards terminate in 


g and ordeting tobacco is this, in chi 

their Gd in beds of ſine 
and when the pl — to the breadth. of a ſhilling, they 
are fit to traniplam to the hills; for in their plantations 


make ſmall hills, at about the diſtance of four feet from e 


» ſomewhat in the manner of hop- yards; theſe hills being 

. againſt the time the plants are grown to the above. 
* neſs, which is about the beginning S 

| mpg qa moiſt weather draw the plants — of their beds, 
re the hills, which they afterwards carefully weed 

the plant hath put forth ſo many leaves as the ground wi 
nouriſh to a ſubſtance and lar 3 as will make them ſaleable, 
they then take off the top of the plant; if the ground be very 
rich, they let a plant put forth twelve or fixteen leaves, before 
they top it; if 7, then not above nine or ten, and ſo in propor- 
uon t. nn 

higher, but will 


dor five or f weeks, till 4 
the. midd of the leaf, bea bs: 90A 
when the air has io moiſtened the leaf, as that it may 


without breaking, they ſtrike it down, ſtri + a0 —— 


i into. og! 


twice or thrice over, ou 
account 
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account: of an eatth- worm, which eats the root; and when the 
plant is well grown, they ſuffer damage by a worm, that devours . 
the leaf, called a horn worm, which is bred upon the leaf; if 
theſe worms be not carefully taken off, they will ſpoil the whole 
: In Auguſt 1667, there happened all over Virginia a gull, 
hs m of wind and rain, which continued for three days wit 
ſuch violence, that the like was reef ever heard of; it began 
and continued blowing at eaſt with ſuch fierceneſs, that above 
one half of the erop of their tobacco, which was then ſtanding in 
the fields, was blown away and torn to pieces; the trees in the 
woods, all over the country, were rooted up in great numbers; 
the waters in the bay were at ſome places driven a great ay into 
the woods; and ſuch as had houſed their tobacco, had their 
houſes blown down, and their tobacco ſpoiled: The plamter's 
houſes are built all along the banks of the rivers, for the conve- 
iency of ſhipping ; they build after the Engliſh manner, whiten- 
ing the inſide of their houſes with mortar, made of burnt oyſter- 
ſhells inſtead of lime: Their water is pure and wholeſome, and 
all from ſprings, of which the country is ſo full, that there 1s 
ſcarce a houſe Without one at the doo. ds 


The Oyantity.of a Degree of a great Circle in Engliſh Meaſure ; 
1 2 e 2 Tranſ. Ne 126. p. 636. 1 
ANN O 1635, Mr. Norwood obſerved as exactly as poſſible, 
at the ſummer ſolſtice, the altitude of the ſun at noon in the 
middle of the ci York with a ſextant of more than 5 foot 
Radius, and it to be 39 33. And having 2 Vis. 
11633, obſerved the like e near the tower of London, he 
found it to be 529 1. Whereupon, he actually meaſured with 
chains, the greateſt part of the way from Tork to. Landon, and 
where he meaſured not, he paced it; wherein, he ſaid, by cuſtom 
he came very near the truth; obſerving all the way he came, with 
a circumferentor, the principal angles of poſition, or windings of 
the road, with a competent allowance for other ſmaller windings, 
aſcents; and deſcents; not laying theſe down by a protractor after 
the uſual manner, but framing a table much more exact and 
fitter ſor this and thus he found the diſtance of the 
parallel of or trom that of London to be 9149 chains, every 
hain being 6 poles, or 99 fect, reckoning 16 + feet Engliſh tu a 
pole; now the above 9149 chains being equal to 20 287 the 
liference of latitude between the two cities, by a little calcula · 
ion it appears, that one degree of a great circle, meaſured on 
the earth, is 365196 of our feet, ar in round numbers 367 200, or 
Vor. II. F 22254 
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422 54 poles, e prey 8 9.694 


250 r far with M. 22 mea, 
of s degree, 3 ta come very near it; for 
ho 73 dos pur at 5000 fee to an Engliſß mile, which mal 
jogo fret; whereas the '69 + Engliſb miles and 14 poles, 
— 45 Me. Nor«v00d, amount to 363-200 feet, reckoning: 5439 


feet to an Engliſh wile, 8 whence the 


& Www w oo uwWwu  & om ow rc a 


difference between theſe two. meaſures to "a no mote 
2200 feet, which is not half an Eng cle 22 ſeats the 
circumference of the earth, according meatuse is, 23050 
miles nearly, and the diameter 3960 + i | e eee j 44 
the Effefts of Thunder and Li en Sea Comps a 
2 on the gradual ard Line _ the Temperature 7 hy 
Ais-iy different Countries ; of an wicommen Hygrolcopes Wh 


Phil. Franſ. N” 127, p. 64%. + 
1* the latitude of Bermudas, Me. Grojron of New "Englenl 
was furprized with a dreadful ſtore of thunder and lightning 
which affected his weren in ſuck a manner, that the ſouth and 


ug ht to 
r ns her, 


fame manner every 
— con pen 
their right directions eee 

In America, as far, at leaſt, as the. 
tended themſelves, there i 18 an Extraordine 


Country; but that 4 ſhould: — ISS to ſuch a change of 
| — without an gs maniſeſt cauſe; doth very: wn : 

| ate that * „ii it be trug, as ſome compute, 
this kingdom was better inhabited and manured: before het 
civil wars, than at preſent, viz; 1676, it mould, - according 1 
the reaſons alledged for the change of te in Americh 
be rather grown more intemperatc, via. for want of cultivation; 
but the contrary is obſervable here, wiz. thas this become! 
; 2 ear more and more temperate: And it has nob been un 
re to have froſt and deep ſnoms o a ſactnight's and tha 

_ weeks continuance, and that twice or thrice, and 1 oftncr 
In « winter nay, great rivers and bikes: to. ba been nn 
over; 
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cr06; Whereis of datey vat 
paſt, we have had fearte-aty froſt or ſhow at all; welther can 


this extraordinary alteration be aſcribed to any fortuitous concourſe 
of ordinary circumſtances, requiſite to the production of fair wen- 
ther ; becauſe — e ae e 5. 
ety year becoming more temperate 
it be obſerved, that froſty ee e eas early? 
e e en deen We uf in the winter 55, e 
never was obſerved a more forward ſpring in Ireland, thei 
having bern a great nutuber of ripe cherries in Ari: The wind 
keeps for the moſt part -berweeni "the north wet aud the ſouth, 
E ge 
For a o pieces ea 
would 40 Near be each — — long. and 00 foot of x: 
in breadth, A B, Plate II. Fig. f. Which, After bei 
and ſhotten, that their edges may Meet even together bog ger : 
faſtened at each extremity berweeti two ledges of Gale CU, two 
inches broad ; this done, — 
8 that theſe two boards would ſhrink aſunder in the dri 
; then taking 4 thin piete of brafs D, two or thre 
— © lis And 4 broad; and upon one edge towards we daun 
mity, meaſur ing + of an inch d d, and divi ny it into fy 
parts, and with a ſmall file making them into ſo many be 
this piece of braſs was placed far a-crots the filing of hon 
boards, amd one extremity nailed by means of two holes hb te 
the board A only; the other end was leſt free, reaching to a 
ſafficient length over the board B next there was made a pimon 
e oy rh the piece of braſs had, on the end of a 
2 thick iron witer ; this axis F with its pinion e, wah 
d in ſuch a manner to the other board B, by means of the 
ſmall arm E, and fitted to the terth of the braſs plate; that 
when the boards ſheidk aſunder, the piece of brafs is alſo drawn, 
and turns this axis; by by meas, of ir pinion ro more or leſs; and 
thus, if ever it ha that the of an inen 
aſunder, this axis will have made one — mo on; wheres 
Reg ny CER of this axis, and 
—— a circle round it with the uſual 1 raduations; numbered 
from any point at - pleafure; the motion of the index backwards 
2 ſhew the degrees of the dryneſs or moiltiiels of 
the air: Now this axis may be made to paſs chro' a round plate. 
Fe ee eee e eee as in a clock ot 
— e. oberved, 3 - boards be faſtened: Tele 
i 2 =, cages 
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Jedges only at the outer edges, as at 44 6 4, that they may have 


the greater liberty of ſwelling and ſhrioking, + 
4 Pla I Fig» repreſen a kind 8 2 flying beetle of ' 
dark ſhi own, with a hu orns, in proportion ts 
the body, ſhaped and branched 284350 like thoſe of ã ſtag or han 
from which laſt it is denominated in Virginia and New England 
the flying · hart; it flies high and ſwift, and reſts moſt 

22 branches or trunks of ſtanding trees; where, as ſoon as it 
lights it begins a ſhrill chirping note, which it raiſes gall 

it make the whole woods | | 
ell it end in a kind of filent murmur, as if the little animal hal 
Tung itſelf a-ſleep ; then it flies to ſome other place, and begin 
the {ame tune again: Its horns are of r ROY 
and their tips are in the ſame plane with the belly. 


I The teſticles of an animal called muſk-quaſh do ſmell ſtrong of 


muſk ;. and ſome of them a long time, till they become hard 
and black, ſmelling as ftrongly as at firſt, and nothing inferior to 


Of the Texture of Trees; and of Animals in Wine; by M. Les. 


wenhoeck, Phil. Tranſ. N“ 125. p- 653. 

eee i in _— 3 5 of 
veſſels or pores, was ion, that the 
veſſels conveyed upwards the matter which een for the — 
of the tree; and that ſome particles did again deſcend in the 
ſmaller veſſels to the roots, whereby a circulation was maintained 
alſo in trees; he likewiſe diſcovered a third ſort of veſſels, iſſu- 
1 the middle of the pith horizontally to the circumference, 
whereas the other two aſcended directly upwards; ſo that the 
whole body of wood conſiſts of nothing but ſmall hollow pipes: 
The pipes, of which the firm wood ſts, are in many places as 
clear as cryſtal; and in other places, they ſeem — in part 
of ſmall globules; the great veſſels are generally furniſhed: with 
imall membranes, which cut through, may be ſeen to lie obli- 
gacly in the veſſels, and theſe he conceives to be valves; Dr, 


teu makes allo mention of pithy valves in his Anatomy of 


Plants p. 71; but he proves by ſeveral arguments, that there are 
no valves, either in the ſap · veſſels or air-veſſels. Plate II. Fig. 4, 
AB 1s one of the great pores or veſſels of an * of one 
Fears growth, cut leogthwiſe thro' the middle oF the pores; 
which veſſel conſiſted of tranſparent les, wherein might be 


35 plainly ſeen the ſmall oblique membranes called valves, which 
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membranes do not lie with their upper your extended one and 
the ame way, but in ſuch a manner that two fides of them 
with their upper end reach towards each other, as C G an 
DD: Fig. 4. AB exhibits / ſame of the ſmall veſſels, that 
make up the firm wood, cut off cloſe to the bark lengthwiſe; 
of theſe veſſels there lie 8, 10, or 12 together, as at C and D 
Fig 3. A HHDEFG is the eighth · part of the wood of an 

3 one year old, cut tranſverſely, conſiſting of large | 
veſſels, differing. in bigneſs, and the reſt of the wood is an/1n-. | 

finite number of ſmall veſlcls or pores; GH are veſſels hay» 

ing their origin from the pith, and E the circum- 
ference of the woody part: II are the very ſmall veſſels that 
are aceounted to be the firm wood; E K F is the pith of the 
tig conſiſting of veſicles or bladders, that haye 6, ) ot 8 
ſides, and lie very curiouſly with their ſides towards each 
M. Leewenboeck obſerved ſeveral times in a delicate French 
wine of a year old {mall living creatures, ſhaped like cels, as 
AB Fig. 6. 1 their forchead a convexity like a creſ⸗ 
hinder and fore - parts were as tranſparent as 

As Hydraulic Engine. Phil. Tranſ. N“ 128. p. 69. 
HE effect of this engine is to throw out water to a 
1 great diſtance, by the compreſſion of the water forced 
out thro” a tube, which turning every way, is thereby fitted to 
direct the jet of water to the places where the ſire is to be ex- 
tinguiſned; what is peculiar in this engine, is, that the jet of 
the water is continual and not interrupted, even when the 
ſucker of the pump ceaſes to ſorce: This engine is a cheſt 
of copper A, Fig. 3. Plate II. pierced above with many holes 
B B, holding within it the body of a pump E E M, whoſe 
ſucker D E, is raiſed and lowered by two levers CO, CO, 
with each of them two arms ſo as. to be wrought by the 


« 


hands of a man; and each lever is pierced, in the middle by a 


mortiſe 4 a, wherein an iron · nail, vhich paſſes thrꝭ the han- 
dle of the ſucker, turns when the ſucker is raiſed; or lowered. 
near the body of the pump is a copper · veſſel IH K, which 
communicates with it by the tube G, with another tube 
K N L, Shich in N may be turned every wa. 

To make this engine play, water is poured; upon the cheſt, 
which enters in at the holes in its cover; this Water ig drawn 
into the body of the pump at the hole F, when the fuckers | 


raiſed; 
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My. Kam. Halley. Phil. Tranſ. N* 128. p. 685. T 
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_ tions, nothing more is ſuppoſed than that the orbits of the 


: = time and place, where in Mays ii in tion to the ſui, 
righe line with Mars, or, which always is the eaſe when it has 


| - 
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water 2 the hole N ino the tube 


55 raiſed, the water enters into the 
and filling the Foie it runs thro the hole K into the tabs 
KN TL, Her EE ee nd Ot Eby 
the tube K NL, and the hole of the tube G is mut by 

valve H, the air incloled in the veſſel hath tho vent; mach 
— 1 that when you continue to make the water emer" into 
veflel by the tube G, which is much thicker than the ape — 
at the extremity L, at which it is diſcharg d, it —— be, 
that the ſurplus of the water that enters into che voflel, and en 
teeds that w ich at the ſame time iſſues thro” the ſmall end of 
the jet, eſſes the air in the veſſel, by which means, whilſt 
the ſucker is raiſed again, that new water may enter into the 


body of the purnps, the compreſſed air in the veflel drives the 
ſurplus of water by its ſpring, in the mean time that a new 
depreſſion of the ſucker makes more water to enter, and cau- 


{es alſo 4 new compreſſion of air; and thus the fiream of 2 
water, that iſſues by the jet, is continual. 4 85 


A direct and geometrical method of inveſti ny the Miele 
s 


 excentricities, and proportions of the orbits of the promary 
Planets, without ſuppoſing the equality of the mie of 
orion art the other of the Plant. Ellipfe; bh 


| Meted from the Latin. 


HE annual motion of the earth in the eelipris, fete 
cauſe of an optical inequality in the motions of the 
ee well known to the Cqpornican aſtronomers by the 
name of the parallax of the orbit; this inequality, which in 
cafily diſcovered by obſervations, Mr. Halley conſtitutes the 
folid bafis of his ſubſequent method ; where beſides obſervs- 
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RNS! el 8 that the ſun be in their common forts; and 
yy" periods be diſcovered in ſuch a manner, a 
* no ſenfible © error can — at leaſt in two or three revolu 
ASEDE, hen ngs being granted, let 8 be the ſun, Fig. 8. Pl. I. 
D E, the orbit of earth Pthe Mats, hich it 
on * — and in the firſt place lot the 


be obſerved ; then the ſun-and'rhe el h ate in the ſamc 


F , Tia 4 _. 


— with that point whers« perpendiculas' lev fall — 
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af wel gh chews 687 days Mars returns tg 
the ſame pole P. iy it 450 oppoſition to the ſun in the 
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1285 CSD,.DSE 5 and thus at. length we come to 
eometr Page} bla bern ay lines meeting in one of. t 
14 
e the reſolution of which 

r with the r tion is 
2lſo _— to 1 bp other planets, if after knowing the the 
af the 2 5 8 8 Jie e ee to 75 met 
po ſed by Dr. Ward Biſhop am, in his Aran 
= 1 de 22 2. Cap. 5, three diftances ; of any 
no 


ſyn in their poſitions; but beczuſe ihe De, 
E ibe equal angles a at the other Foc 
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ew bow. the fame thing may be dene ; t 8 fup wits 
which is ingonſiſtent with obſervatian. . Wn 

Let $, 1 Near AL BE he orb of the. eaoth ; 
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a of the earth, the an are given, 3 
conſequently the ſides 2 and 8 L; tor if the 1 0 
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of the proportion is the ſum of the two parts, as theirdifferens 
was in the firſt the former analogy: Now in the triangle 
KS L, the fides K 8, LS, and the angle K 8 Lare given; the 
fide K L, and the angles 8 K L, 8 LK are required: Agel 
in the triangle K LP are given the fide K L. the angle K PI 
the difference of the obſerved longitudes of the planet, and 
P K L the difference of the angles 8 K Llaft found, and 8 KP 

ation of the planet from the ſun in the firſt obſerva; 
tion, and LP is — 4 Then in the triangle L 8 P, the fide 
LS, LP, and the angle PL 8 the elongation of the planet 
from the ſun in the ſecond obſervation are given, the ſide 8 P, 
and the angle LSP are required; which being found, as SP 
is to LP, jo is the tangent of the latitude obſerved from L. to 
the tangent of the inclination or latitude at the ſun ; and as the] 
coline of the inclination is to the radius, ſo is 8 P the curtate di- 
Nance, to the planets true diftance from the fun; and thus we 
find the pofition and length ſought : Now it remains to ſhey 
how from three given diſtances from the ſun, together with 
the intercepted angles, the mean diſtance may be found with 
the eccentricity of the ellipfis.. e oy 

Let 8, Fig. 10. be the ſun, and 8 A, 8 B, 8 C three diſtan- 

ces in due poſition; au draw ing AB, BC, let A B be the ne 


nass 


12 


+ 44. hg 


 Giftance of the Focs of Siniyperbola, and 8 A — 8B EHT 
the tranſverſe diameter; ſuppoſing which, let the byperbolic WM... 


line be deſcribed whofe internal Focus is the point A the extre- WW... 
mity of the longer line 8 A: After the ſame manner let B and p 
C be the Foci of the other hyperbola, whoſe diameter 83 7 
—8C= KL; from which let the hyperbolic line be de ſcrib- 
ed, having its internal Focus in he point B; I fay theſe two 
byperbola's chus deſcribed interſc& each other in the point F, Wl -+ 
which is che otber Focus of the ſought ellipſis; and drawing Wl 7) 
the line FA, FB, or FC; SAT FA, 88 ＋L PB, or 8 

+ FC will be equal tothe tranſyerſe diameter, and 8 P is the th 


diſtance of the Foci; which being ſuppoſed, the deſcription of 4 


the ellipfis is very eaſy ; but ſince the reaſon of this conſtruc- 
tion is not clear to every one, it will not be improper to illu- - 
ſtrate it a little; therefore I ſay, that from the known pro- 4 
perey of the ellipſis, SB ＋ FB = 8A FA, and tranſpo- 0 
ling the members of the equation, FB— FA 8A — 8B; lia 


To that the P B and FA be unknown; yet their difference is il. 
co” to SA—SB, that is, EH; and fince it is the nature 5 


the hyperbola to have any two lines from its Foci to any he 


points in its curre conſtantly diffcring by the quantity of the 


tranſverſe 


anſverſc diameter; it is plain that the point F is ſomewhere 
* curve of che hyperbola, whoſe ok diameter is 
equal toSA — 8B, and the Foci A and B: After the ſamem 
manner it may be demonſtrated that the point F is in the hy- 

rbola, whoſe diameter is SB — 8 C, and Foci B and C: 

herefore it is neceſſary, that it be in the interſection of theſe 
two hyperbola's, which, ſince they interſect each other in one 
point only, clearly ſhew where the other Focus of the ſought. 
ellipfis is. th, 4 5, ; : £7 + 
t Now to do the ſame thing analytically, ſuppoſe it done, ard 
iet FEB = a, SA—SB=FB — FA = b, ABS A SB. 
d SCS EC- FEB d, BC —=f, and let the ſine of the 
, 
2 


angle ABC = 8, and its coline = 5s: Then as c:b:; 28 
— » | 7 5 i * | | 

Eucl. and asf: 41 ＋ % dd nd 200g 
= BG by the ſame propoſition ; and to leſſen the trouble of 
calculation let ne He g. and = h, in the ſame man- 


D =g＋ I and. 


eee 
BGS IK Ia; and becauſe in e s 
obtuſe angled triangle : the ſom _. 
ks an. wy the ſquare of the baſe is equal to 7 the diference .. 
of the ſquares of the fides and of double the rectangle of the 
ſides multiplied into the coſine of the comprehended angle, it 
will be gg + 2gha + hhaa + kk —2kla +llas 
2Zks 2g LH Y- 2K H % - 2h1ſaa equal to the ſquare - 
DG; but DG is equal to the fine of the angle DHE or 
DBG multiplied into 4, that is, into F B; for the quadrilate?- 
ral FB DG is inſcribed in a circle whoſe diameter is PB 
therefore 88 24 =gg + 2 gha ++ hhaa+kk—2kils 
T Has +:2gks— 2g %a + 2kbſa — 2 blſac, which 
equation is eaſily reſolved, fince it does not exceed an adfected 
quadratic, and does always conſiſt of theſe ſquares and refan- 
gles; bat the figns + and — are to be very cautiouſly uſed to 


. Royar SoctzTy..” 49 


the rectangles, on account of the different nature of, the three -_ 
lines: We have fitted our equation to Pig. 10. but in an; 


other caſe it will not be difficult from what is {aid above to 

conſtitute a ſimilar one; and thus it is ſhewn how from three 

heliocentric places of à planet, and obſerved diſtances from 
Vor. II. 86 tha 


4 N * 


5. NNO % 
the ſyn, its orbit may be deſcribed, which dolore” t i 


2 


five ſuch obſervations. 

Exceptions againſt the Theory of Light and Colours; 
2 Mr. Lucas. Phil. Tranſ. N* 128. p-. 692. s z 

i os E vertical angle of Mr. Zucas's ou was 60? x 


diſtance of the wall whereon the coloured Spectrum api 
peared, from the window, was about 18 foot; the diameter 
Fe hole in the window-ſhutter about half an inch, which ups 
occaſion he contracted to half the ſaid diameter, but ſtill Wit 
Equal ſucceſs as to the main of the experiment; the refra&ionl 
oñ both ſides the priſm were as near as he could make the 
equal, and conſequently about 48 40“, the refractive power ef 
_ glaſs 4 computed according to the ratio of the fines as 2 
3; the diſtance of the priſm from the hole in the ſhutter w 
about two inches; the room was darkened to that degree as ti 
equal the dark eſt night, while the hole in the ſhutter was 
vered: Now as to the iſſue of his trials, he conſtantly found 
the length of the coloured image, tranſverſe to the axis of thi 
priſm, conſiderably 1 than its breadth, as often as tha 
experiment was made in a clear day; but if a bright clou 
were near the ſun, he found it ſometimes exactly as . Linu 
did, viz. broader than long, eſpecially while the pritm wg 
Placed: at a great diſtance from the hole: which experimen 
will not be queſtioned by Mr. Newton, it being ſo agreeablil 
to the received laws of refractions; and according to Kr. i | 
cas the obſervations of theſe two learned perſons, as to . 
particular, are caſily reconcileable th each other, and both Wil 
truth; Mr. Newton contending only for the length of th 
image, tranſverſe to the axis of the priſm, in a very clear dai 
whereas M. Linus only maintained the exceſs of breadth, p#- 
ralle] to the ſame axis, while the ſun is in a bright cloud; than 
as to What is further delivered by Mr. Newton, and oppoſed bil 
M. Linus, viz. that the length of the coloured image was five 
times the diameter of its breadth, M. Lucas never found thi 
exceſs above thrice the diameter, or at moſt three and a half 
while the refraftions on both fides the priſm were equal: 8 
much as to matter of fact. | a 
Now as to Mr. Newton's theory of light and colour 
- Mr. Lucas owns that bis elegant ſet of ingenious and natural 
inferences was to him a ſtrong prejudice in favour of this ne 
doftrine ; but fince ſeveral experiments of refractions remailli 
ſtill untouched, he was of opinion a further ſearch into the 
| would 
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would be very proper. in order to a farther diſcoyery of the 
truth of his aſſertion; the experiments he pitched upon were 
as follow, 1. Having frequently obſerved that the form of 


itieli, conſiſts almoſt in an indivifible point, he concluded that 
two very ſmall pieces of filk, the one ſcarlet, the other of a 
violet colour placed near each other, would according to 
Mr. Newton's theory, appear in the microſcope in a very diffe- 
rent 74 of light, in regard their unequal refrangibllity myſt 
caule the ſcarlet ray, or ſpecies, to over- reach the Retina 
placed in the due Focus of the violet ones, and conſequently 
oceaGion a ſenfble confuſion in the viſion of the former, "one 
and the ſame point of the ſcarlet objech affecting ſeveral nerves 
in the Retina; yet on frequent trials he could not perceive any 
inequality in this reſpect. 2. The ſecond experiment was mad 
in water; he took a braſs ruler and faſtening to it ſeveral 
pieces of filk, red, yellow, green, blue, and violet, he 217 5 
WT 1! at the bottom of a ſquare veſſel of water ; then he Fetixe 
from the veſſel 1o far, as not to be able to fe the aboveſaid 
| ruler and coloured filks, otherwiſe than by the help of the te- 
fracted ray; now, did Mr. Newton's doctrine hold, he con- 
ceived he ſhould not ſee all the aboyementioned colours 1n 3 
ſtraight line with the tuler, in regard the unequal refrangibi- 
lity of different rays muſt — diſplace ſome more than 
others; yet, in effect, upon many trials, he conſtantly found 
them in a ſtraight line, as the bare ruler had 3ppeared in. 
3. To confirm this experiment he made à ſecond reſtactiog, by 
a 
rl 


8 iſm in ſuch a manner as to receive perpendicu- 
yet 


emergent ſpecies ſuffercd a ſecond refraction, but ſtill witi 
equal ſucceſs, as to their appearing in a ſtraight line to the 
cee placed behind the priſm. 4. To theſe two refractig be 
farther added a third, by e the coloured ſpecie&ob- 
liquely on the priſm; whereby both incident and emergent 


Marat aan, 51 
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objects viewed in the palcraſcope, or rather of the microſcope - 
ir 


— ſuffered their reſpectiye re fraction: ; but ſtill with ve 
b 7 


lame ſucceſs as formerly, as to the ſtraight line they appeare 
in: For further confirmation in this experiment, ſome indiffe- 
rent perſons were called into the room, and demanding whether 


ſweted in the negative. 5. The next experiment was ma 
uncompounded colours; having proje&ed two coloured images 


on the wall, ſo as the ſcarlct colour of the one fell in a ſtraight 
line, parallel to the horizon, with the violet of the gther; he 
| ; 0 G 3 then ON | 


* 


r . 
related ſpecies of the ſilk and ruler ; whereby oe * 1 


they ſa not the filks and ruler in a crooked line, ey ah- = 
in 4 
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then looked on both thro” another priſm, and found them ſtill 
appear in a ſtraight line parallel to the horizon, as they had 
formerly done to the naked eye; now according to Mr. New- 


violet rays ſhould ſuffer a greater refraction in the priſm at the 
eye than the ſcarlet ones, and conſequently both colours ſhould: 
not appear in a ſtraight line parallel to the horizon. 6. Mr. Lu. 
cas having for fome time ſuſpected, that not only the direct 
fun- beams, but alſo other extraneous light might poſſibly in- 
fluence the coloured Spef?rum ; he faſtened a very white pa- 
per-circle, about an inch in diameter, upon his window-ſhut- 


image painted thereby on his Retina, anſwerable almoſt in all 
= reſpecis to the image of the ſun-beams on the wall, eſpecially 
1 when the paper - cirele was indifferently well enlightened; this 
=. image it is true, appeared in an inverted fituation, that is, the 
| ſcarlet appearing above, the violet below, tho“ but faint; but 
there was nothing ſurpriſing in this, having obſerved upon diſ- 

' ſelling the eye, that objects are painted on the Retina in that 

' Inverted manner; having fixcd his priſm in a ſteady poſture, 

he cauſed the paper C Fig. 1. Plate III. to be applied cloſe to 

the paper circle a bd, whereupon the violet d and ſcarlet co- 

Jour of C vaniſhed into whiteneſs ; in the next place he re- 

moved the ſaid circle from the ſhutter, and placed it in the 

an window, ſupported only by the edge d; upon which all 

- the former colcurs changed poſitions in the Retina; tbe ſcarlet 
—_—_— now appearing below, the violet above, and the intermediate 
_— colours ſcarce diſcernible; and here by the bye, it is very re- 
markable, that during this obſervation both blue and ſcarlet 
light were clearly ſeen to be tranſparent ; whence it follows, 
that theſe colours do in great part ariſe from the neighbouring 
light: Laſtly, he placcd the paper-circle a-new, ſo as that the one 
half / was faſtened to the ſhutter, the other ſemicircle # being 
be _ expoſed to the open air; upon which the ſemicircle a became 
_ _ bordered with violet above, and ſcarlet below; but the other 
—_—_ ſemicircle b, quite the reverſe; and hence Mr. Lucas makes 
tze following inferences; firſt that not only the light reffected 


. from the paper- circle, but alſo from the ambient air, bath 
= great influence upon the coloured image, eſpecially as to the 
—_ vio and ſcarlet colours; whence perhaps, it will not hereaf- 
ter ſeem ſtrange, that the coloured Spectrum on the wall is of 

ſuch a lengtb, but only that the breadth is not greater: Se- 
condly, were there a more luminous body behind the ſun, we 


ſhould 


tons doctrine of different refrangibility in different rays, the iſ 


ter, and viewing it thro” his priſm, he found a coloured 
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whence, thirdly, it ſeems to follow, that the preſent ſituation 


and order of colours ariſes not from any intrinſic pr 
of refraogibility, but from contingent and chntillcals is. 


body behind the paper circle was more or leſs enlightened than 
the circle itſelf, al the ſeveral colours changed their ſituati 


mary colour, but a compound of red, Sc. 9. The la 
was made * Dee, 1 2 Prop. 2 kerma > 
his principles gives a very plauſible of a | 
8 — 2 by Mr. 2 viz. of two -Uquork 
the one blue; the other red, both ſeverall tranſparent, Jets 
if placed together, they became ,opake; the reaſon whereof, 
according to Mr. Newton, is, that one liquor tranſmitting red 
only, the other only blue, no rays could pals thro* both: In re- 
ference then to this, Mr. Lucas filled two ſmall with flat 
poliſhed bottoms, the one with Agua: fortis, deeply tinged blue; 
the other with oil of turpentine. coloured red; both to that de- 
ree, as to repreſent all objects thro' them either blue or red 
Sk placing the one upon the other, he could diſcern ſeve 
oo dd Moulg thro both liq becauſe, if 

no appear thro* both liquors ; „if one trani- 
mit only red, the other only blue, no rays can paſs thro both. 


- * 


Tranſ. N“ 128. p. 698. 


The pr eceeding | Exc tions anſ? ered by | Mr. Newton. ; Phil. 
Tis no wonder, that Mr. Lacs found the image ſhorter tha 


Mr. Newton did, ſince he tried the experiment with a leis 
_ ; and that it might appear experimentally, how the increaſe 
t 


angle encreaſes the length of the image: Mr, Næruton tried 
2 ee with ſeveral angles, and the trials are ſet doun in 
t 


ing table; where the firſt column expreſſes the angles 


of two priſms, which be uſcd, meaſured as exactly as he cd, 
apf ying them to the angle of a ſector; and the ſecond co- 
umn 


exprefles in inches, the length of the image made by each 


ef thoſe anglesz in breadih being tv inches, in diſtance from | 


Fg 
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ſhould in all. likelihood have the colours of the Spectrum 
in 2 contrary ſituation to what they appear in at preſent ; 


cumſtances of neighbouring objects; for according as the 


8. The next experiment was made in order to Mr. Newton's © 
doctrine of primary colours; and having covered the hole in te 
window - ſnutter with a thin ſlice of ivory, the tranſmitted light © | 
appeared yellow ; but, upon adding 3, 4, or more ſlices, it became 
red ; whence' it ſeems to follow, that yellowneſs of *. . is no pri- 


both; whereas, according to Mr. Newron's theory, 


C «bg 0 „ 
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The teaſon of this difference might be, that in the cleareſ 

days, the light of the white ſky, which dilutes and renders imi. 

fible the fainteſt colours at the ends of the image, is a little dimi. 

miſhed in a clear day, and thus it ſuffers the colours to appear d 


=_ M a great length, che {un's light at the ſame time becoming briſker, 
1 and ſo ſtrengthening Ao has and making the faint ones at 


=_— che two ends — ae for Mr. Nætuton obſerved, tha 
4 in days ſomet oudy, whilſt the priſm has ſtood ynmovel 
at the window, t . would grow a little longer or a littk 

4 | ſhorter, according as the ſun was more or leſs obſcured by thin 
5 dcCülouds paſſing over him; the image being ſhorteſt while the 
= cloud was brighteſt, and the ſun's light fainteſt: Whence it js 
=_ eaſy to apprehend, that if the light of the clouds could be quit 
xemoved, ſo that the fun might appear ſurrounded with dark 
| neſs; or, if the ſun's light were much ſtronger than it is, the 
” colours would ſtill appear to a greater length: In all thoſe obſer 
ations, the "breadth of the image was juſt two inches; but 
Mr. Netoton obſerving, that the fides of the two priſms he -uſed, 
were not exactly plane, but a little convex, the convexity being 

much about that of a double-convex glaſs of a 16 or 18 fod 
teleſcope ; he took a third priſm, whoſe fides were as much cor 
* | | carl 
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In this caſe, the concave figure of the ſides of the priſm, by 
making the rays diverge a little, encreaſed the breadth of the 
image in proportion to its length more than it would be otherwiſe ; 
and not only the different figures of priſms, but alſo the different 
refractive power of glaſſes, the different diameters of the ſun at dif- 
ferent times of the year, and the little errors that may happen in 
meaſuring lines and angles, or in placing the prifm at the window, 
may cauſe tome difference in theſe trials: One thing more is to 
be added, vis. that the utmoſt length of the image, from the faunt- 
eſt red at one end, to the fainteſt blue at the other muſt be mea 
ſured ; ſometimes there will happen to ſhoot out from both ends of 
the image a glaring light a good way beyond thoſe colours; hut 
this is not to be regarded, as not belonging to the image: If the 
meaſures be taken right, the whole length will exceed the length 
of the ſtraight ſides by about the breadth of the image. 
The main thing Mr. Lucas goes about to examine in his expe- 
timents, is, the different refrangibility of light; and this is de- 
monſtrated by the Experimentum Crucis; now, if this demon- 
ſtration be good, there needs no further examination of the 
thing; if otherwiſe, its defect is to be ſhewn for the only way 
1 examine a demonſtrated propoſition, is to examine the demon» 

ration. e = 192 OTC 

And it is proper :o obſerve, that the Experimentum Crucis, 
and ſuch others as ſhall be made for diſcovering the nature of 


| colours, be made with priſms that refract ſo m as to make 
8 


the length of the i ſive times their breadth, and rather 


more than leſs; for otherwiſe, experiments will not ſucceed fo 


plainly with others, as they have done with Mr. Newron, * 


As to Mr. Lucas's experimental diſcourſe, it is ſufficient in 


general to obſerve, that it has proceeded partly from ſome miſ- 
underſtanding of what he writes againſt, and partly-from want of 
due caution in trying experiments: However, Mr. Newton de- 
clares himſelf much obliged to Mr. Lucas for taking theſe things 
ſo far into conſideration, and being at ſo much pains in examiniag 
them; and that the more, as he has been the firſt who ſem him 

| | * 
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"Bagdar; and M. Tavernior relates, that trayeling with ſome 
Arabian merchants, as ſoon as they perceived this wind coming, 
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Obſervations in Aſia; by M. Tavernier. Phil. Tranſ. Ne 125 
f wp TO VVV 2 
05 ahan is about the bigneſs of Paris, but ten times leſs 
ous; The air of Gomron, a ſea-port town in Perſia, from 
April to November 1s ſo unwholeſome, that it breeds a very ma- 
lignant fever, which, if it kill not, leaves behind it the jaundice 
for the reſt of the patient's life: After the end of March, the 


| windchanges, blowing moſtly from the weſt, or ſouth-weſt, and 


is ſometimes ſo hot and ſuffocating, as to take away reſpiration; 
whence the Arabians call it El. Samiel, that is, a wind of poiſon; 
and which is very extraordinary, if any one lay hold on any part 


of a body, that hath been newly ſtifled by this wind, it remain 
in the hand like greaſe, and as if the body had been dead a 


month before ; there is the fame kind off air about Mouſſe} and 


threw themſelves flat upon the ground, covering themſelves 
with their cloaks, and in this poſture they continued till the 
danger was over; but when they roſe up, they found the ir horie 
all over wet, and ſo faint, that they were not able to carry their 
riders; the blaſt is ſometimes ſo hot, that it burns like light: 
ning; but it is obſerved, that any river this wind does no 
harm: In Perſia few children have the ſmall pox ; but inſtead 
thereof, moſt of them are troubled with the ſcurf on the head, 


| till they are 10 or 12 years old: The Perſians know nothing of 
. the gout or ſtone; only the Armenians, who drink more wine 
than water, are afflicted with the latter: The Perſians, eſpecially, 


the better ſort, are far leſs ſubject to fickneſs than the European, 
becauſe in * they take a decoction of the wood of China, 
which they boil for ſeveral days in water, according to the doſe 
— by the phyſician, e. gr. the firſt day they put one ounce 
bf ut into three pints of water, increaſing the quantity of the root 
2 day to the twelfth, and from that to = twentieth ; this 
drink is ſaid to be very palatable, and of the colour of our pale 


; wines; whilſt . drinking this decoction they muſt cat 
nothing but a Ji 
and after they have done drinking, they muſt forbear cating fruit 


bread, and a roaſted chicken without ſalt; 


a whole month; when this drink is taken, the perſon muſt he 
very well covered to ſweat; which he does;plentifully, and all his 
linnen becomes yellow, and even the walls of his chamber: This 
root ſoon ſpoils, and when it is good, the author faith, a pound of 
it colts 100 crowns: All the women of the Turkiþ ue 
EG Ways 
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When the Nogazes,” a fort of Tartars, have received any wound, 
they uſe no other ointment but boiled fleſh, applied hot to the 
wound; and when the wound is deep, they thruit in a piece of. 
fat as hot as the patient can bear it; and fe 

fleſh and fat of horſes are reckoned the beſt: Such as are trou= - 
bled with the cholic, are ordered to eat horſe-fleſh, which is Aid 
to cure many: Near the iſle of Zaharen, they fetch freſh, Water 
from the bottom of the ſea; about cape Comorin, and along dhe 
coaſt of Coromandel and Malabar, whete.there is no freſh water,. 
the 2, come with veſſels at low water as near the ſea as they 
can, digging about two foot in the ſand, they meet with 
freſh water fit for drinking: Camels go with young 11 months, 


— 
* 


and can be without drinking for many days, even for 9 days; the 
larger fort of them can carry from 1900 to 1590 pound weights } 
their milk is a ſovereign remedy aglinſt the droply :{ | | 
about Bal/ara having no graſs to feed on, are fed with the hes 
of fiſh dates boiled together: The palm-trees in the country © 
of Bal/ara are propagated in the following manner; they dig a 
hole in the earth, in which they range 2 30 or 300 date-kernels, 
one a- top of the other like a pyramid, with the points upwards, 10 
as that the pyramid ends in one kernel; which being covered 
with earth, the tree grows up: Craw-fiſh creep up on high White 
mulberry-trees about ſun- ſet, and eat the fruit; and at break of 
day come down again into the rivers, near which theſe trees 
: Porcupines ir 


I” * * rr be 8 9 


il Jyons by darting their quills into their 
bodies: All along the gulph of Perſia there are vaſt numbers of 
4 kind of Jocaſts, which are eatable; and M. Tavernier affirms,, 
he opened one that was 6 inches long, and found 17 young ones 
in its belly, all of them moving: There is a talc in Perfia, which 
beaten into pieces, as ſmall as Jentils, and tinged with any colour, 
and mixt well with chalk, if they plaiſter their walls with it, ie 
makes them ſhine like jaſper, which. is very agreeable to the eyes _ 
On the weſt of the Caſpian ſea, a little above Chimakz, is a rock >, - 
yielding an oil, whereof the Perſians make a varniſh, by infuſing | 
1ome maftick in it; this oil, as it runs from the rock, is as clear 
as water, but afterwards it aally thickens : The bel! "5 
made of ſturgeon, it ig # o ſtrong, that you N ove reak. 
the thing any where elle thay where it is glued; the Turks pre- 
pare it thus; when they have gutted the fiſh, they meet with a 
| certain (kin that covers the fleſh, which is very glutinous, and 
twice as thick as a leaf of paper; this they roll up, and put in the 

Vor- II. N Pe a „ 11 e "Ton 


always chawing maſtick to keep their teeth clean and whites *_ 


for this purpoſe, be 


* 


MEM OIRS ofthe 
ſan to dry; and when 1 uſe it, they beat it with g 

hammer, after which they break it into ſmall bits, which they 
put in water in a little pot for about half an hour, and then they* 
{er it over a gentle fire, ſtirring it continually till it become I 
quid, always obſerving to keep it from boy ing, which would 
entirely ſpoil it: The Perſians are exquiſitely ſkilled in da. 
maſkeening with vitriol; the ſtee] they fetch from Golconda, 
which is the only kind that can be well damaſkeened; when it is 
put in the fire to temper, they give it a moderate redneſs, like 
that of a cherry ; and inſtead of quenching it in water, they only 


_ wrap it in a wet piece of linnen cloth; for if they gave it the 


ſame degree of heat that we do to ours, it would become as 
brittle as glaſs. | 


A Hygroſcope; by My. J. Coniers. Phil. Tranſ. N* 129. p. 715, 
A AAA, Fig. 2. Plate III. is the frame of wood for the two 
panne ls of deal- board to play loſe in at top and bottom, to 
which at the two ends they are faſtened; B B the two pannels of 
ſlit-deal, three foot deep, and three foot broad a- piece, witha 
diſtance left in the middle for the ſcope of the motion; C the 
hand fixed-by tibe axle · tree to the plate with naiE-holes, which 
are to faſten it to the middle of the pannel, within half an inch of 
the ſcope for motion; at the lower, or ſhorter end of the agle- 
free is faſtened by a wire like an 8, a ſmall ſilver chain withina 
ſtraw's breadth of the axle: tree; this chain is to be carried and 
placed croſs the diſtance between the two pannels, and faſtened 
to the oppoſite pannel by a braſs-nooſe, thro* which it is to Nlipy 
1d as to be taken up or let down at pleaſure; D the roller witha 
wedge annexed, which by a ſtring is faſtened to the lIoweſt end 
of the hand C; ſo that, as it relaxes and gives way, the weight will 
adjuſt the motion of the hand to the index E; E the index of 
Paper, paſted on the panne] oppoſite to the hand, and ſo, as ig 
this figure, placed near the top, that the hand may move with 
greater advantage; and this index being but a quarter of a circle, 
n divided into inches more or fewer, according to the ſcope the 
hand of the pannels requires for their motion; but when it relaxes 
or ſhall require more room for the hand, then the chain is to 
be taken up one link more, and thus there will be more play 
upwards and downwards; and this taking up of the chain may iſ 
be again repeated when there is occaſion,” or when the time of 
the year requires it: Now, if the chain be placed near the axis, 
the-motion will be nicer and larger ; if farther off, then it * 
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be leſs ; for inſtagce, the motion of two more than that of three, - 
and three than that of four, &7c, as may be ſeen by che figures, 

2, 3, 4, 5, 6; Which are placed in this & e, hand. 
Thele pannels of deal-board move by ing moſt. of all in 
ſummer, and ſwelling in winter ſalons, and: this motion varies 
according to the degrees of heat or cold, moiſture or drougit:- 
That ſor the moſt. part, eſpecially in ſpring and ſummer, this 
motion happens only in the day-time; for at thoſe ſeaſuns, t 
generally reſts all night and very rarely moves: That one kind 1 
of this motion happens in dry, fair weather, but ſometimes in 
the former part of the forenoon, and ſometimes not until the la.. 
ter part of the forenoon, and then it relaxes or ſwells the deal for r 
about two or three hours more or leſs; and all the afternoon it 
ſhrinks, ſometimes even when a ſmall rain has newly fallen, or 


ir then agg ne. 2, geen. en ene fl 
F . - of 5 c 
for the moſt part a little after moiſture; big. the firſt day it 


or cold moiſt weather: This ſhrinking is very often gradual, 
ſhrinks a little, the ſecond day more, and ſo ſtill more aceording 
to the time of the year; and as it is then inclined to moiſture or 
drought, heat or cold: When the winds are at north, north · cæaſt 
and eaſt,” both winter and ſummer, generally the deal ſhrinls as 
well by — 1 by day, but not ſo much; Which is a ſign of 
rying weather, and ſometimes of fraſt or cold in winter, ſcoren-. 
ing heat in ſummer in a 2 But on the contraty, the 
ſouth winds blowing, or the welt and ſouth-weſt,” the deal 
always relaxes, or at leaſt is at a ſtand, providin . er 
the day- time; for if in the night not ſo much, and it will do 
ſome conſiderable time before rain: By conſtantiy irene | 
peciment-of the deal's motion and reft, you, may be able to 
gueſs at the ſituation of the wind without a weather coc pr. 
a ene haye a common and ſealed thermometer: Nou may 
alſo- know the time of che year; for in the ſpring it moss 
uicker, and more than in winter in firmer it hen ,ẽłjẽ =" 
an in ſpring; in autumn it is Jeſs in motion than in ſummer. 
In a contrivance, AA AA Fig. *4.is' the frame = 
wood for the pannels of deal to playJoole, in, at the top and = 
bottom; B BBB the croſſes of the deal or iron faſtened o e nl 
ame on each ſide, to which is annexed” the circular indes dis 4 | | 
ided into 12 parts, ig the centre of which the axis + forthe - 
ids is placed; CC the two panels of ſlit deal, three foos - 
eep and three foot broad each, faſtened at each end of the 2 
rame, with. à diſtance Jeft in the middle for the ſcope of the  -. ³ ⁶8 
tion; The inward. work 35 — _ 
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two hands; BB. the two 3 or rollers, the one bigger, 
the other leſs ; 10 the bi t leaden weight i is faſtened with 
a cat-gut firing ; to the eaſter | is faſtened 2 a {mall filver chain 
which be be z fixed by the nooſe or loop of braſs C to the panne| | 
under the middle of the croſs, near the gap or ſcope for the mo 
tion; and the chain by a faſtening i in the nooſe is fo be taken up 
or let down at pleaſure; D the roller or pulley to be placed on 
2 other panne] oppoſite to the noole, and near the gap or ſcope 
between the two pannels; and the ſmall chain, upon * retum 
to the axis is to be or one over this roller, E the axis | 
_ which the two — or pullies B are to be ſaſtened, an 
the two hands A A for the index; F the won annexed to the 
_ biggeſt pulley B, and the ſtring or cat- gut to moved the con. 
trary way to the ſmall pulley on which the ſilver- chain is faſten 
ed; ſo "that as the ſhrigkitg of the pannel moves the axi 
one way, the relaxing Arg move the hands or axis the other 
| 3 1 means of the weights: The circumſerence of the ſmal. 
= pulley or roller b, 's to be vo bigger than juſt the ſcop or 
_ diſtance the extremity of the two Wee in their 
=_ | 1 or mrinking; ing: ſo one full revolution of the han 
4H may anſwer the greateſt ſheinking and ſwelling i 
—_— a able year, . the diſtance between the two rollers or pulleys 
= fixed on the axis muſt be the thickneſs of your pannels; i 
= | that che weight is to phy or move on the oe gde of the pan 
and the chain on the other without diſturbance or rubbing 


r of pn we the- croſs, between which chey re 


laced out 

deal · board 1d be of the fineſt, and ſraighteſt grain 
Amin del, laid to dry ſor two or three ars; and in 
| know, whether it be ſufficiently ſeaſoned, take -a ſmall — 
AY : 3 and weigh it in a nice pair of ſcales, and if you find in 
XY t not encreaſed many grains in wet weather, nor decreaſed 
= vou may conclude it fir for your purpoſe. 


—_ of the. Trochite and Entrochi ; Ar. ]. Beaumont. Phil 
: Trani. N* 129. PN in ff 
Ae the Tor hire and Enrrochij deſcribed | y Dt: Li fer, 
3 found in Mendip-hills, except that figured like a 
5 und Mr. Beaumont's ob ES do all; agree yo thoſe 
| of Dr. Lifter ; he found the jo that 1 of Enrrochi 
which are tapering at both lads; 2 which ſwell in the middk 
| to be of the ſame-make ; ſo that an Entrochos appears like 1 
3 Jai one on another: Their cavities an 
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of all ſizes; ſome of them ate ſo hollow, that there is only.a _ 
thin ſhell left, ſmooth both within and without; others have a 
thin ſhell, but with windings on the infide and out ; and ſome- 
times both theſe are one entire piece with ſeeming ſutures; the 
cavities according to Dr. Ziſter ate generally round, but 
Mr. Beaumont had ſeveral ſingle joints and Entrochi with hol- 
lows like a cinquefoil, and theſe ſeem moſt natural to the Ryg- 
| dis, which has ' five ſtirts or feet iſſuing fideways from it; and 
he found in ſome pieces of roots a 1mall furrow paſling in- 
wardly from each foot to the top of the ſtone, with 2 ridge on 
its outfide, beſides a new ſpecies of 7rochite and Entrochs 
with fix inlets into the cavity, as the latter have but veg. Hue 
with this difference, that theſe inlets terminate ur angles o that 


it is a 32 hollow, whereas the cinqueſgul-inle | 
round like that leaf, and not pointed, tho“ he bad ſeen ſome 
even of theſe with ſharp angles: Several rays ſhooting from a 
centre to a circumference mult leave confiderable ſpaces betwfen - 
them, proportionable to the bigneſs, of that circumference, 
to fill up which, betwixt two rays there iflues about half way 
and from the centre à third, which ſhoots to the-circymference ; 
ſome have their rays widening gently from the centre to the 
circumference; others have a. trunk rifing from the centre, 
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uſse to be, are round inlets or ſackets, w 
ſo that only a thin Tympanum hinders, otherwiſe 


rou 
. anſwer this on both fides, have ſmooth joints entring 


which grows forked towards the circumference; and ſometimes _ 

| between' theſe forks there atiſts a ſmall ray near the trunk 

where the forks join, which ſhoots: to the n bur 
cernt- 


- 


it is to be obſerved,” that theſe differences are ſcarce | 
ble, without a glaſs, where the rays are fine; others again are 


branched, with a trunk riſing from the centre, and three, four 


or five branches ſhooting to the circumference; ſome are 
ſmooth half-way from the centro; with a circle of ſmall rays 


near the circumference; and ſome are ſmooth; without any © _ = 
rays, theſe-ars commonly pretty thick, and are joined into an 
Entroc hos in this manner; in a Trochite a little within tine 


out ward circle on the upper and lower parts, where the rays. 


would be hollow at this width all over; in the middle of «this 


Tymparium is a bole, as in other Trochiles, which js ſometimes | 


nd, and ſometimes like, a cinquefoil; the Trochires, that 
fockets, and theſe joints are alſo hollow, and thus othef T. 


chites with ſockets are joined to theie to make up dhe Enrro-  - 
chos ; ſome of theſe have both ſockets and rays, others 1 


h are pretty deep, © , 
E Trachites +  » 


" 
_— | 
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only per harmonian; 


Horeg alſb oval; and ſome Troohites of this k 


dove in the upper part ſtands directly contrary 
lower; in ot * — the ovals ſtands awry, like 88. An- 


Role in it; and it has another hole in the middle of the broad 
end juſt o to the former, and the five hollow ſtirts or 
cet iſſuing 
ſotmew hat reſemble ſpokes ; at the ends of the fi 
ſſcet, there grows jui 
the r to the lower 


part of it; bät entripg no farther into the þ f 
mouth, ſo that the hollow of each ſtirt preſents itſelf with two 


Plates pretty large, and theſe reach almoſt to the 
tom, Which ie a little convex, the bottom and feet conſiſt of 
ä Plates of all ies, but moſt of them are very ſmall: This ſtone 
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ſocket on the one fide, and rays on the other without a ſocket; 


ſome are all ſmooth, with only 2 ſmall ridge running round 
them 2 litfle within the ontward circle, which enters into a 
ſmall furrow Renting to it; others are 222 and joined 
othe Trochites are of an equal ſubſtance 

or thickneſs from the centre to the circumference yz: others are 


Pretty thick in the circumference, and grows thinner towards 


the centre; ſo that they have concavities on hoth ſides, to 
ime are of an 


Which convexities in other 7rochites anſwer ; 1 
. © equal thickneſs balf way from the outward circle, and then 


they -grow concave- toward the centre: Mr. Beaumont found 
ſome Entrochi, as well as Troc hites of an oval 6, and their 
but Ire joined together only by one rid — s — 
but are together o one ri aſſing directly a 
the middle of = ſton . ien Srvo. other —— 
thereto: There Gs ne fingle joints with a double 2 — 
at in in 


drs eroſo; and there ate alſo Entrochi made up in this 


3 and molt of the oval ſort grow crooked and twiſted. 


Agricola compares thoſe ſtones, called Radix 8, to a wheel, 


And its body does well reſempble the nave of a cart or coach, it 


8 conical towards one end, where its a little flat with a 


broad bottom, 
e ſirts or 
rt 0 * t, 4 pretty Ye cam, 
middle, and. 2 third 

low than its 


deways at equal diſtances from the 


diyiding the hollow in 


, 


eyes; hene& it appears that theſe ſtirts or feet were never lon- 
755 an they are, and that no ſtone ever grew to them; the 
one 


is compoſed of trigonaly tetragonal, pentagonal and hexa - 


gonal plates 5'the upper part of the conical end is wrought 
round with large hexagonal plates, and theſe reach half way. 
"the; ſtone ; then follows a ſecond round mad up of 


bat- 


is in ſubſtance a whitiſh opake Fluor, of the ſame nature with 


Re 
LE 


the Troebites; it has outwardly 2 d eee eee 
4 | 8 | is 2 3 88 
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>; N 41 ger twink, 60 
vin Je 2 97 2 — it is full of a fort a alt-<dlouted | 
to it ev being ſound in 

700 thereof; the Falte and harp ys arry Aber 15 ſcarct as 
thick as half a crown. 

Mr. . Beaumornt bub 150 7 Mo Aicking to W : 
ſtone, and in the crannies of rocks at all depths to 20 fathoms; he 
allo found a feait with 7 like = 2 ä 
bigneſs of an acorn, with r a oH. running | 
it is in ſubſtance a whitiſh re ſpar, like the Trochires; fon! 
are of 4 white cawky ſubſtance; and fore have a tinfture of red 
bur theſe differences proceed from the of which they are 
made; for tho” the aſh-coloar be the chi - yer there are ſome: | 
veins of red; ſome of white, ſome of a light blue, and ſonie of 4 
dark blue; Se. which cauſe theſe varieties in the ſtones: Some 
Toarbiss and Eurroc bi are ſhaped in a raw clay, before they 
hate attained the conſiſtency of a ſtone; and theſe, if laid in the: . 
ſun, become key e like a pumice · ſtone 
a bollow ſtone of ubſtance, * the | 
nut, and Ga ol ke fad clay e | 
helmet, its-fore-parr was ſmooth; 4 
large ridge in the middle, as wrought with little og 
in the ſame” place, and incloſed *withm-each other. The ſtone 
called Cora Anmonis, Thaped like a ram's horn, is very —_ | 
is this clay; their textute - lows; ſome have maſſy ſpar in 
their inſid ehr high ' makes yp three parts of 'che ſtone; e 
from — Marp top there grow thin flat cells, or ſmall pipes 
ſpar, ſet one 0 to the other, all round the ftone,/ 
which ſhoot ——— broad end, and appear outwardly like 
imall ridges or fears; and many of theſe pipes running 
diſcover their hollows, ſome at one place, and ſome! at another, 
and ſome not till they come to the broad end; and ar Panera 
rings alſo runnin —. them towards the broad end, tho 
what defaced: Mott of the leſſer have af little cle waz e 
within them, and ſome have none, but appea 


e upper part, which 2 , A 


* 


at the broad end, with cells running Fog acerually Goa che | = 2 


top of the ſtone, N thoſe in the flowers of coral, which 
terminate its ' branches doubtleſs, if taken frbm their beds 
in a ſeaſonable time, would yield the like milky juice; for inthe 
cells of ſome broken - anEvident concretion of ſuch' a mi . 
fare dans; and Mr. Beaumont found a piece of 2 bj 
1 a mine, grow ing like coral, and t. d with bütton or 
rs in the ſame . the cells in the ſinaller Cornu An 
monis appear only inwardly, "with one outward coat whieh-covers 


* 
2 8 5 
8 64 


rings like the helmet · ſtone above. mentioned; and ſome outſide: 
ha ridges or rings around them like a ram s- horn: The ſtones 


A but in ſuch a manner, 


that the firſt and fiſch edges are the higheſt, the ſecond and 


blen ; there are ſome trurks wrought inthe tame manner, only, | 
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which in ſome is in others With little 


rally move in vinegar; juice of lemons, c. emitting bubbles, 


or bodies of rock- lants ta and - ſome of 


ps N ly evident begin. 
the hed bodies of many others have attained the ir full term 


8 „(( ( 


* 

jointed, and have the Tame bore with the trunks; and are termi- 
nated with ſmall round and blunt joints; the bores, or hollowz, | 
are commonly filled with a milky curdled ſubſtance, which 2 
bably in their time of growth was fluid as that in coral; 2 6 

many of thoſe plants grow on Radixes, 1b many of them 

- from plain roots, that is, from plain ſpar, or eee hel 50 
e do not always grow up with one trunk ot body, but * 
mes five or ſix ſprouts, nearly of an equal bigneſs, ſhoot 
up together from the ſame root, as is uſually the caſe in coral; 5 
me of them have only four inlets into their cavity, and others * 
ſome have a circular edge on every joint, the intermediate 1 
being ſmooth' without edge or knot j ſome trunks have cir- Ml” 


fourth the Toweſt; the third is higher than the latter, and lower 
than the former, the joints themſelves! being great and ſmall 
accordingly, and this order holds all over the plant; ſome trufiks 
have edges according to the ſame order, only thoſe on the 
ſecond and ſourth joints are round and blunt, the other three 
being ſharp; others have edges in the tame order, all round and 


the firſt and fifth! joints have a circle of knots round them, the 
other three de. ſome trunks have neither circles not 
knots, but are only a H tle rough, like the plates which compoſe 
ſome roots; but notwithſtanding their different Ggures, the tex- 
ENS EY p : x : : Pa ture 


* 


d 


2 


CG n / T 77 7 0 ˖ 0 
i 7 SA > a "bs - N g 2 5 HS; Is 7 7 9 Si, 5 Fr 3 "I I. "IP Ps OM TW WW vg 5 * * * 4 yp 
3 B * * $5 "a 3 


n been "© TA .. ͤß “§¹[é[ 
ture of thee a appears to be wholly the ſame: The: 
rocky plante begin their e from the fineſt parts of clay, 
commonly white, ſoft and ſmooth at firſt; — by dener 
come to have o knots,” and ſutures, as they tend towards a 
ſtony, and ſo to à Iparry nature: The pith continues ſtill ſoft and 
white, as the whole is at firſt,” and it is continually refreſhed by 
mineral ſteams and moiſture, which have free 3 to it thro 
the five hollow ſtirts or feet, in the figured roots, or thro the 
maſs of clay, which commonly lies under the plain roots; nor 
2 theſe plants be denied true life and growth, ſince they have; LY 
pith and ſap; as alſo joints and ſometimes cells, Which 
ny may er well ſupply the place of veins and fibres; and it is pro- 
t theſe etle-plants are ftones 15 their own 11 *. | 


x part of plans or animal petrißed. 4 


Hart 2 of 6 Sr of Re in r. Ph | 
Tranſ N. 130. p. 758- 25 
HE like of Mexico hath' ſomething extraordinary, ab 7 
perhaps peculiar to itſelf, viz. that 28 of its water is freſh 
and part ſalt; which is the reaſon that it is t to be dert 
from two ſources, the one of ſweet water, the other from - 
ſome mineral and ſaline earth found in the hills thro which this 4 
water paſſes, being impregnated with the ſalt which it diſſalves = 
in its courſe; or, if it hare p ende ſour the bottom of ther” al 
earth there muſt” be full of It; which is confirmed by exp. 
rience, much falt being made thereof, 'of which a great trade js _— 
carried on to remote —— even as far as che Philippines, whither i 
it is tranſported in confiderable quantities; that part of the lake 2 
which is ſweet, is ſtill and quiet; the falt is agitated and 2 
moved 3 wind blows ; the freſh water is very gat. 
and wholeſome, breeding plenty of ſmall fiſh; that, which is 2 
agitated is ditter falr, bred no fiſh at all; the ſivect water in 55 
r and into it; che water of the falt „ 


Na d op and as many above 22 in com- 
t of rho ſh water is near as ' large; andthe whole. F 
1 50 leagues in compals. 5 


M. rms trave thro? Show 10; Was Grad Gus 24 
. , that the 2 ucts / 4 
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Thete in no ſahHarmoniae, por any © 
| pure v 8 actual fire! Phe 


' milky: fabſtance is only found in thoſe places where 


have- ſubſtance reſembling honey both in rſt and conſt 

hanging from them; they much longer in the ear than 

the other; ſome of them being 13 or 14 lines in „and 2 

lies in breadth rep LA e — 
K in this manner egenerate in Sologne, 

N of Blaiſe and Gaſtinoss, and almaſt every Arias eſpe. 


cially in light and ſandy foils ; it grows 1 


and molt of all whe excofiive heats cafes aeg # ſpring; 
the bread made of the ryc, which contains' ſome of this grain, 
_raſtes like other bread ; it producers effects chiefly when ney, 


yet not till it has been uſed a conſiderable time; which are, to 


companied with droufineſs and raving, to breed the g 
1 5 but generally in the lege, w it n Fes, a the 


' ſcuryy does; it is e "7 certain numbneſs e 


which enſues 4 little d ſwellin without inflammati 
and the ſkin becomes col ind Bid; gan * beg! in th 


after. 5 cat off the ir ERR 


55 


pts 
this Nr Was n 1 n * they 4 
1 e — 11 + > fy it 4 \ rr * 1 45 ESE 


4 ung Fire 3n & bft dunn, nag — » 25 
Lern Hodgeſon. Phil. Trani. N 136. p. 70. 


for the molt part. a, day-coal, og or e Siler 
immediately. e poſed . to the air, et . — a candle 
at it in ſome places, in other places — deep: 
˖ like it to be found, 
of ſal-armoniuc 
together in molt places, it is hard to 

2 1 l 

chere is commonly a cruſt ll of Gi cemontac under them: the 


armoniac and ſulphur are totally waſted; and the 
'$:84 ; 


—— 
irie of that white maſs, will Fug eva porate by the 


— fire, and leave a dry, ſiyptic Cap Caput — and 
eee ue a ſtone; yet a pound of this-maſs, before it has too 


the action of the fire, will nearly afford by ſolu- 
1 rags rr we oy : 


of tolerable cry ſtalline laws : The neigh· 


Dil def lde dem other ae having neither com- 
nor nitre in it: The ſprings that are-near the fire do nor 


wy 


diſcover the leaſt figns of fal-armomac; The water from the ad- 


jacent coll ieries is vitriolic, as deep a tincture with alle as 

Scarborough ſpaw, and Ae in nothing from the ordinary nter 

= r Fi ene eek e 
e/on gat armoniac a burning brick. 

: clay and 55 were burnt Fee is « rept 


was = It is no 


yield a white ſnowy. lat; e ali led falts a 


inly be heed ew thee rank ſmell and intenſt colour, by tram. 
muting them into a ſal armoniac by the means of an acid, as ſpirit 
2 falt, ſpirit of vitriol, allum, Sc. and then ſubhaving them-rill 

become white: D 


from —. 4 petrified water, like ici 
ths wot jorge harps of "or 


to th re wh 
les arc fond $0 be good f. b 


Of tbe Et tal Figures of Fluids, e frag aniiguous 
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IPON frong l e 3 + 
Ee nitre folved the moiſtare of a 2 


* tube, ſcaled at one end, met ports ol an inch in | 


bore, and addi 


ſome highly Jephleginared f irit Zo wine, im 


mediately the figure of the ſurtace of the lower liquor was. 


changed, and Pages cavity quite deſtrgyed;*the common 3 of 
the two contiguous 1:quors appearing horizontal or 2 ſuch 
a level ſurface was obtained, upon putting theſe two liquots toge- 
ther into a much wider glaſs ; upon uſing oil of ine inſtead 


of the ſpirit of wine, the? liquor did almoſt wholly lote its cavity; 


but if inſtead of deliquated tartar, you put common water into 
the pipe, this liquor was found to retain; its concave” ſurface, tha 


_ 
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forme oil of turpentine was added. thereto, and; it wis left to ref 


the water a while: Upon pouring a little of the gum 
Guaiacum biel on bbs appr 
like what water would pnt on in the lame tube; but putting a 
little water upon this oil, it preſently changed the figure of its 
ſiurſace, which became vifibly protuberant or convex: Having 
t ſome oil of tartat imo the ſlender tube, and add ing ſome 

s of the oil of Guuiacum, the liquor was found not to alter 
manifeſtly-'the concave figure- of the farface- of the alcalizate 
lqpvor, as the oil of torpentine had done; and pouring a little 
| water om the oil of Guaiurum, the upper ſurface of it was pre- 
ſently changed from 1a concave ſigure to a convex one; ſo that 
this oil in the middle of the two'other Liquors appeared like a 
little red cylinder, hich, inſtead of circular baſes, was protube- 


rant at both tnds; but more ſo at that enql vhich touched the oil. 


of tartar: Putting ſome eſſential oil of cloves into a new ſlender 

. _ tube, and oblerving it to be à little concave at the top, where 
it was contiguous to the air; a little common water was added to 
it, and the furface of this oil became tumid: Upon pouring 


into a lender pipe ſome of the deliquated ſalt of tartar, then ſome 
of the — 555 and ny, 1 common witter; the little 
of t 


cylinder of oil did, like that of the oil of Guaiacum, appear con- 
vex at both ends, but was unlike it in one circumſtance, th 
oil of clones appeared more convex at the u 


1 the ſurface of the oil of — Putting into a ſmall 
lender glaſo, that was much longer but ot the ſame bore with the 
former, ſome 1 the upper ſurſace ſwelled in the middle 


ſſion of the ſurfacr; and to try what variation would be made 
. the greater” or leder height of the water incumbent on the 
mercury 3 ſometimes it ſeemed, that when the aqueous cylinder 
was much longer, the depreſſion of the mercyrial ſurface was 
ſomewhat greater; but this did not conſtantly happen, for tho 
_ very little water ſufficed by its contact ſenfibly to depreſs the 


quickſilver, yet when there was 2 weight of water, it was 
fa 


manifeſtly-perceived, that the ſurface of the quickſilver being de · 
ed to a level in thoſe parts of it that were near the 


infide of the glaſs, there was about the middle of the ſurface an - 


elevation of mercury like a hemiſphere above the reſt of the 
mercurial ſurface; and to confirm this experiment the incum- 
bent water wasdecanted off by lutle and little ; upon *. * 


* 


ſurſace was concave, 


„that the 
was'contiguons to the water, than at the lower, which was conti. 


of the parts where it 'touched the glaſe, but upon 
Pauting water 8 de- 
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hemiſphere began to be flat and ſubſided more and more, in 
pt . conveying into a 
receiver a couple of ſlender tubes, one of them furmſhed with 
common water and the other with quickſilyer, and wy pay. 2 
re of -- 


oportion as the water was taken off: N 


the air, there was no ſenſible change in the concave figu 


the water; but as to the mercury, it ſometimes ſeemed o 
the ex- 


ſwell manifeſtly, and to be more protuberant upon 
hauſtion of the receiver, than when it. was put in: A clear 


chymical oil, heavier than water, and which, when contiguoums by 
to it, had not a concave. but a convex ſurface, and a tube furs 


„ 


niſhed with both liquors was placed in the receiver, and ex-: 
bauſting the air, the oil did not ſenſibly alter its protuberange, 
nor the water loſe its concaye ſurface ; Having 
which is analogous to it, ſalt of tartar, diflolved per. deliguum 
into a tranſparent liquor, and filling a clear phial half full 
therewith, and pouring on it a convenient quantity of 5 


into the ſpirit, they ſunk towards the bottom 


lizate liquor of fix'd nitre; if the. oily drops were but ſmall, 


ing but little in ſpecifick gray i the ſp 
drops did but juſt touch the ſurface of the ſubjacent alcali, and 
the drops being but ſmall, their own, w 


enough viſibly to depreſs, them, and hinder 


or * of oil, did often readily mingle, when they touched 
each of 


7 


put fixt nitre, or 


- 


5; 
” 


vinous 


1 
4 


ſpirit perfectly tectiſied, and letting fall gently ſome drops of oil  - 


1 


a of the glaſs; till 
their deſcent was 1 by the horizontal ſurface of the le- 


2 


„ 


1 
that roundneſſi, 


which the preſſure of the ambient ſpirit or their own viſcolity 


Þ 
* 


they ſcerned to the eye.ſuiiciently ſpherical ; for the oil dH :: 
ſpirit of wine, the 
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uin the mixture, the compounded oil would almoſt totally 


5% MEMOIRS 'v the 

f 1 ON. . 5 4 t would p ſe tly reſume their forme 

| Ggure: 2 2 portion of oil reſted on the ſalim 
 Uquors, if then the ambient ſpirit was gently agitated, the 
"convex part of the hemiſphere would put on various conſigu- 
rations : Upon putting together into a pretty large veſſel tus 
oils with other liquors; the oils being once united, one of 
- which was from turpentine, would not be eafily ſeparated, but 
' according to the prevalency of the lighter or heavier ingredient 


either . to the top of the water, or lie beneath at the 
bottom: When oil of tartar, or nitrous alcali happened to be 
very clear and colourleſs, rectiſied ſpirit of wine would float 
upon it in ſuch a manner, that in moſt poſitions the phil 
2 only to contain one uniform liquor: Upon taking de- 
iquated 4 cali made of nitre and tartar, and — tinged 
Vith cochineel; and that the liquors might not only be hetero 
geneous, but differ in gravity and denſity as much as poflible, x 
peculiar kind of oil, lighter than ſpirit of wine, was poured m 
them, and holding the plane where the two liquors were con- 
tiguous in a convenient poſition, in reſpe& both of the lig 
_ and the eye, it made a very vivid reflexion of the inci 
beams of light, ſo chat this phyſical ſurface, which was flat, 
looked almoſt like that of quickfilver; and alſo the bright 
figure of the flame of a candle was ftrongly reflected from it u 


4 4 


_ from a ſpeculum. | 


HH Continuation of My. Boyles riments, Phil. Tran. 
Tbs Nez s.. e 
PON pouring into a ſlender phial more than half full a 
common water a little warmed effential oil of aniſceds 
the upper ſurface of the latter became ſomewhat concave, 4 
that of the water was; but the lower ſurface ſurrounded by 
the water was very convex, appearing almoſt like a | 
tion of à ſphere; then the phial was ſtopped and ſuffered to 
reſt for ſome time in a cold place, and the water continuing 
fluid, the oil of aniſceds was found coagulated into the form 
it had in its fluid ſtate ; but it was worth obſerving, how great 
a difference there was between the dull reflex1on it made when 
coagulated, and that fine reflex ion it made whilſt a liquor: 
Mr. Bojhe 3 obſerved that quickfilver and rectified pe- 
ttole um are, the former the heavieſt, and the latter the lighteſt, 
of all flaids, he put ſome diftilled quickfilver into a 1mall 
Phial, and held it in ſuch a poſture, that the incident yy — 
| j 
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Nor seen » 74 
ſtrongly reflected to his eye; be then gently put to it ſome pe- 
3 which being rectiſied was very 9 he obſerved | 
that as this liquor covered the quickſilver, there was at the 
imaginary plane, where they were both terminated, a-briſker 
reflexton #190 the quickfilver alone had given before ; Upon 
ing a competent quantity of a | refinous or gummy. tab» 
nce into a deep round-glaſs with a wide mouth, and holding 
2 the fire in a moderate warmth, till it was reduced 10 8 
id ſtate, and then placing it in a receiver, and enhauſting 
the air by degrees, a great many bubbles appeared at the 
of the liquor, and made there a copious froth ; ſome of f 
bubbles were very large, and ſeveral of them, were adorned 
with the vivid colours: of the rainbow when this ſubſtance 
had reſumed its conſiſtent form, ſume large bubbles were in- 
2 between its upper and lower ſurfaces, Which had a 
conſiderable reflexion: It is uſually ſuppoſed that the falling 
drops of rain are ſpherical, but their deſcent is too ſmiſt ſor 
their figure to be obſerved; and bat will make it the more 
queſtionable, is, if what is vulgarly thought be true, that hail 
1s only rain frozen in its paſſage thro the air; but tha, ſurſace 
of water may have different r ee, according as it 44 eneom · 
paſſed with heterogeneous fluids, or 28 it 16 only in ſome p 2 
contiguous to one or more of them; in the former caſe it is not 
eaſy to make an obſervation, becauſe thete are;/not:anytweo 
liquors that will not mingle with each other or with water 
having therefore cautiouſly conveycd into ſome chymical oil of | 
cloves ſome portions of common water of r 
taking care as much as poſſible that they ſhould not touch each 
cocher; by which means, the oil being tranſparent, and yet a 
; WW lirtle coloured, it was caſy to obſerve, that the ſmallet por - 
WH tions of water were encompaſſed with the, oil in ſuch a manner 
2 to be reduced into almolt perſech globes z. thoſe portions that 
were ſomewhat bigger, as about twiee the bignely of a pes 
oY would be of a figure ſomewhat approaching 40 an cllipfisz and , 
2 thoſe portions that were yet ſomewhat larger, tho they / wow - 
1 
0 
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ed to be ſunk almoſt totally beneath the gil, yet they 
held to it by a ſmall portion of themſelves, and their ſurface 
vas cafily enough diſtinguiſhable from that of the oll theie 
1 of immerſed water, being almoſt quite encom; 
paſſed with the other liquor, were by it reduced inta a round 
figure, which was ordinarily ſomewhat elliptical, ' hut more 
depreſſed in the middle than that figure requires; but this..48 
5 to 
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the oil and the air, for 


1 
th s of the glaſs had their ſurfaces too irregular to be de- 


ſeribed: Having put into a ſlender pipe a little oil of cloves, 


and 3 1 abort — ”:_y ſo the _ both 
above a2 might be touched by heterogeneous liquors; 
the oil of cloves — not manifeſtly tumid at the top, nor the 
lower ſurſace of the ine very convex; and from this it 


will be eaſy to conclude the figure of the cylindrical 8 
water intercepted between theſe two oils: Having t oil of 
aniſceds thawed by a gentle heat, and common water, and put- 

8 together into a convenient ſhaped glaſs, they were 


1 
_ tuftered to ſtand in a cold place, till the oil was coagulated; 
upon which it was ſeparated from the water, and by the rough · 
not of its ſurface ſhewed, that when its parts ceaſed to bi 
agitated, whence its fluidity did ariſe, that then the contigu- 
ous water could not inflect or otherwiſe diſpoſe them in a man- 
ner requiſite to conſtitute a ſmooth ſurface; and the caſe was 
the ſame in the ſurface contiguous to the air, ſave that its af- 
perity was different from har of the other: Mr. Boyle ob- 
— an inequality and ruggedneſs of ſurface in water, upon 


. 


13 covering it with mical oil of juniper, and expoſing it in 
| very cog weather; tho' the oil continued fluid, yet the water 


being frozen had no longer a ſmooth ſurface, as when in its 
| Yiquid ſtate it was contiguous to the oil; and the like inequa- 
lity or rather a greater was obſerved on the ſurface of frozen 


water, which had chymical oil of turpentine ſwimming on it; 


and a greater roughneſs may be often obſerved in the ſurfaces 
of ſeveral liquors abounding in water, when, after being fro- | 


zen, they have an immediate contact with the air: Upon ex- 
ich in a large glaſs in a very cold night a ſtrong and blood- 


4 cake of ice curiouſly figured, full of large flakes, ſhaped 
, almoſt like broad dagger-blades, but neatly fringed at the 
_ edges; and theſe figures ſeemed imboſſed, and raifed above 

the level of the other ice: In the Srellare Regulus of Mars,'the 
: of à ftar, or like that of the abovementioned decoction 


pf foor 

face of e a like figure has been obj on 
a maſs o — — made of antimony without Mars; but if to 
theſe two copper be allo ſkilſully added, the ſurface 1 


to be gde od of thoſe portions of water, that touched only 
ach as touched each other without 
mingling, and much more thoſe that adhered more or leſi to 


coction of the ſoot of wood, in the morning was obſerved 


will frequently 1 imboſſed upon the upper ſur- | 
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be ab eh; new. figures, and the moſt uſual was 
that of a er 


pounded Regulus, een 


Of the Anitmalcula' in Rain, Wall; . 3 Show e 4 
e in Pepper- water; by a Leewenhodth, Phil. Traut 4 


30S 


257. r 

Leewenboeck, Ac ee Ho WY or ver . 1 
mals in rain - water, which had ſtood but a ſe days in 
4 ne — — lazed blue within; when they moved they 
exerted two little No ls which were in continual motion ; the 

— between theſe —.— Was Wit 2 N ol 6 

was roundiſh, tapering a little towards. the en, 
— 4 was a tail near four — hs length of the whole. body, | 
of the thickneſs of a ſpider's web ; at gs extremity appeared 
e of the bigneſs of one.of ſe which 3 the 
0 theſe little creatures, if they chanced to light upon the 
_ filament or ſiring, were mangled therein, cxunding 
into an o round, and endeavouring to ſrs their 
he. obſerved. ſeveral hundreds. df them ,wichin the 
a grain of ſand; He allo diſcovered a ſecond dort of © 
—— and he im lit dae their head 10 ſtand on the © 
than the rwe the in- 


by — body was flat E furniſhed with ſeveral . 
Jae of which be did ner 


ER 


ES 


2 


creatures - rain waters; 0 
= N 
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2 idſerved 3 in it to his ſurpriſe an — 
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of * E MO Oro 8/9" the 
them with a cheeſe-mite, he makes the propo 
them to be, ate x ber ue x borſo ; for 1 | 
of one of theſe animals in water is not — — as the thickneſ 
of à hair in a cheeſe· mite: In another quanti * of rain · watet 
expoled for fomg days to the air he obſerved a thouſand of 
them in one drop of . which were of the ſmalleſt fort he 
had hitherto ſeen; and in ſome time after he obſerved others 
eight times as big. almoſt of a round figure: In the water of 
the river Maeſe he found ſuch ſmall animals that he could 
hardly diſcern their figures; but their number was far "leſs 
than that in rain-water: In the water of 'a ver cold well he 
"diſcovered 2 great number of very animals, h were-ex- 
ceeding clear: In the winter he o erved none of theſe n. 
milena, nor any of them this year, vis. 1656 before the 
month of Fuly, and then they appeared not very numerous; 
but in Auglſt he obſerved chem in great plenty: He obſerved | 
at firſt in ſea water a little blackiſh animal, which ſeemed to 
_confiſt of tb globules; this animal had a peculiar motion re- 
ſembling the ſkipping of a flea on white paper; he alſo diſ⸗- 


.. covered ſmall cle animals of the ſame ſize with the 
ing. but of an oval figure and winding motion; he further ob. | 


ſerved: '2 third fort, which: were very ſlow in their motions; 
their bodies were of a mouſe-colour, and clear towards the 
2 and before the head and behind the body there 


Bur 4 little ſha — the 3 4 ſort was a little bigger; and 
"oo 28 A fourth ſe for er than oval; — of all 
thefe forts there but afew of = 


that in a drop of water 
be could —— ſometimes no more than three or four, ſome- 
. one on —1 in ſome days after, viewing this * he 
pet where before he obler ved but one; but theſe 
of a different figure, and not only ſmaller, but 1 
2 of an” oblong oval figure, with this only difference that 
"their heide appeared to end ſharper ; and 'tho' they were « 
Wonen time maller than 4 ſmall gag ot fand, yet when | 
they lay out M the vater in a dry place; they burſt in —— 
'divided into the or four 25 mall plobules: Les. 
 "renborck put J of in ounce of whole pepper into water, in 
which lying for about three weeks, and vvice adding ſnow- wa- 
thereto, the other water being in ge — be 
num ber of Amal 
the teſt, ſome" that were 


© *aniroals of ſeveral kinds; and among 


three or four times as long as broad, bat their whole thickneſt. 
"ag not much exceed that of the” hair f — and | 
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- the earth, one part of whoſe ficke 
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A. dee mu 4 Sick light as the continent which conſtitutes 
4 the other part; ſo — this 1 by 2 converſion about his 
ae er the fate hemiſphere, much sfter 


35 manner of the moon to the earth, ——— turns to ub 
the part analogous to the continent, and eri, chat which 
anſwers to the ſea. 

The greateſt digre ſñon of the nd GateNite of Sarah Gon 
his centre is only bund one 4 of the diameter of his ring, and 
the pertod of his revolution is 4 w_ 12 hours 27 min. his Jati- 

his 


tude alſo encreafes as the rin arges; and this fatellite-be- 
ing alternately one day towar conjunction, and the other 
y towards his di rellen, he is ordinarily ſeen only every 
third day, and rar oy two 3 dbe zogether, unleſs at the hour of 
obſervation he be 1 in the middle etwixt the any and 


digreffion. 


Of 1he rronbling of cue 3 by Dr. Wallis, Phil, 
Trank N* 234. P. 83. 
T hath Den fince obſerved, that ifa viol orlute-firing te” 
touched with the bow or hand, another firing on the ſame, 
or another inſtrument, not far from it, if an uniſon to it, or an 
octave, or the like, will at the ſame time tremble of its qwp 
accord ; but Dr. Wallis further adds, that not the whole: of 
that oy ſtring doth thus tremble, but the ſeveral parts ſeve- 
rally, according as they are uniſons to the whale, or the parts 
* o ſtruck; for inſtance, ſuppoſing AC Pig. 4 
Plate III. an per octave Fes 4 , and therefore an uniſon to 
1 half of it, 6 Roppraat 8; now if A Che ftruck, while 29 
n rn, two Ives of this latter, that 1 eB and 4 
will t both tremble, but not the middle point at 3; which wi 
eafily be obſerved, if a little bit of paper be lightly wra 
abour the 19 y, and removed ſucceffively from one e 
the C other : In like manner if AD Fig. 5- bo th 
upper twelfth to « U, and — uently an uniſon 80 its three 
equally divided i in 8, if A) D be ſtruck, While 24 
0, its three parts « 5 and 3. will ſeverally trem- 
ble, t not the points 3, /; which £4 be obſerved in like 
manner u the A if AE Fig. 6, be a double 
oftave to 2s, the four quarters of this latter will tremble, when 
the former is R t not the points, g, % # 5 if AG. 
Fig. 7. be 2 fifth to a5, and conſequently each half of the ſor- 
mer in D, an uniſon to each third part of the yen 
op- 
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ran . it 1 


flopped i 109 „ while that former is firuck, each part of this 
aner will tremble ſeverally, but net the paints 
while this latter is ſtruck, each part of the former wi cbs, 


og the like will hald in ledcr concards, / 


les vartecicably as 1 . 


ge, 
es ef Wadbam college, is 10 heb 
— & Wed a legs be le ow Comply 
Fig. 4- being ſtruck in the middle at g, cach pare being union ts | 
the other, Will give no diſtin ſound at all, a very confuſed” 
one; 28 alſo if 6 Fig. 5. be ſtruck at gj or , whete ene part is 
an octave to the other; and in like manner, if 2 Eig. 6. be 
ſtruck at Þ or 4, the one part being a double octave to the oherg 
and ſo if «7 Fig. 8. be ſtruck in 3 the one part being a. 
th to the other, and thus in orher like conſonant avid; 5 
ſtill the leſs/ remarkably as the number of divifions ' increaſes: © 
This and the former menon Dr. Vallis A e, 6 | 
upan one and the CE and: wins the | 
tions of the ſeveral uniſon parts, which — e | 
the motion of the ther; but when ſtruck at the wp cd pang 
of divifions, the ſound is incongruous, becauſe t 5 
ſhould be at reſt is diſturbed: A lute or viol- rings will — 
anſiver, not only to a conſonant ſtring an the ſame, or a nei 2 
bouring late or viol, but to a conlonant note in wind. in 
ments; which was particularly tried on a viol, anſwering — 
conſonant notes on a chamber: organ, but not ſo remarkably. to 
de wire: ſtrings of an harpſichord: Wind- inſtruments commu- 
I nicate to the sir as ſtrong a copcuſſion, if not a eee 
that of gut · ſtrings; and we feel the wainſcot - ſeats, nie | 
or li to: tremble ly. at certain, notes on the | 
other wind. inſtruments, as well as at the notes on a ba ook 
Pr. Wallis was alfo told, that a 228 fine Venice glaſi was cracked 
with the ſtrong and laſting ſound of a trumpet or.cornet,; ſauod=. 
ing near it an uniſon or 4 conſonant note to that * or | 
ting of the- glaſs, engen 4 


4 et df 6 Nargrey Dr. o dun 
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bf thoſe he comverſed with he he had been ſubjeR to this infi 


from his very inf et he was very loath to have it 
2 EST 


ſtreets, and turned them afide when he was in com 
imitated not only the ſcratching of the head, 3 oh 
re noſe, merck org 
arms, Sc. he alſo covered and uncovered him —_—_— 
pany did, and this with ſo mach exafneſs, and at the ſame 
r 
it on 0 
I neting axbther to — he would preſs th 
and when he was atked how be found — 
fore — by give this ple aver, daf de bis Ep 
and his Brain. 


The Manner of obſerving the 3 geren Sorts of 
Mater; by M. k. Phil. Tranſ. Ne 131. p. 844 


M. Leewenhoeck ſuppoſed, that a drop of water did equal 

. WT and he took a little quantity of water, of 
as a millet-grain, and this he reckoned to 
aA 


pea; ten heats of a millet· ſeed makes i, 
that of a pea will make 4 +, whence it follows, that the ſeed of 
- a millet is at leaſt the $; of a pea; this ſmall quantity of water 
he int very lewderglls be, dividing by this means that 
little water into , and thus he' obſerved one part 
after another ; = BY 55 2 equalling the 
of a millet· ſeed more than 1000 Aninalcula could be 
by an ordinary microſcope ; but by that which M. Zeewwenhoek 
uſed, and which he reſerved for himſelf alone, he could diſcover 
two or three ſorts of much ſmaller animals befides ; hence it is 
manifeſt, that if in the 4, part of one millet-ſeed there be ſeen 
— there ma — be ſeen 30000 in one ſuch whole ſeed, and con- 
ef wins, which is 91 times bigger than ſuch 
oy op there ey be ſeen /25430600: Beſides, he compared the 
9 E water to the bulk of a grain of ſand; nom if the 
axis of a grain of ſand be 1, the aber eie 
leaft 20, and conſequently a drop is 1000 times bigger 
Aud, 'and ther fore there art 1090090 Annalen 4 in one drop 
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Dp or elſe it had a very ſwift motion; which made 


the iron gr wooden work, {et off, or bene back, if 
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4 a Miter, by 7. watts. Phil. Tran Ne 7356 


3 
F Lock, 1676, pho lots like br ſoon 4 
e Ke pi a 5 light, _ to ne. of noon- _ 10 
that the n or ſtraw lying on might ſeen: 
e in 2 Le was ſeen; at no e as was ſup- F 


poſed, a ppearance as of fire, like a long 27 52 


knob at Fa end of it, ſhooting along very ſwiftly; and 
its diſappearing, it ſeemed to ſcatter into all foutkerd 
2 fire, as rockets and artificial fire · works are wont to * in * 
; th flaſh was fo ſudden, that it was ſcarcely ſeen by any but 
_ happened then to be abroad; and it was 2 in moſt 

gland; which ſhews that it was higher than it was 


Hzs conjecture it to be ſome ſmall comet, whole trajectory 


near our earth, or upon it, . 1 
ö us," appear asacomet. 1 


Of @ pump; by Mr. Coniers. Phil. Tranſ. Ne 3 688. : 


A Fig. 9. Plate III. is the body of a ſquare taper pun 
made 977 oak, elm, or deal-planks, with a-valye at 

94; BB che bucket, in whoſe middle is a valve i C CO the 
iron to raiſe the bucket; DD the wood at the bottom of the 


bucket containing the valve; "EE the handle for raiſing the 


bucket; to be managed fewer hands than ordinary: umps are; 
which maybe altered 5 or mill, or other 


ſuch like way more advantageous than that of this handle ms 
naged by the ſt of men; PF a ſquare taper box with holes | 


in the fides, "and at bottom, in whoſe narrower part is 
encloſed che narrower bald of the body of the pump; Gan 
8 5 — of a orion 5 dimenſion, to be placed one igen 
wo when it ſhall be 4 to leine 

the taper 3 your 2 5 and thereby to raiſe the am more for- 


cibly to a greater height; II the ſpout of the mp to caſt Sur | 


the water, of the ſame Vea wich the ſide — p 


placed behind chis oe for the e and fuller m 
{rs handle, inywhich it moves: Thi pump is 


foot 8 > gia and about 8 inches broad t 


8 ſtroke, and 21 ſtrokes being ade one minute, ther ate 
ee eee em _ 


iS 
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what q is thrown out in an hour; this Lind of may 
by the eee with a 
taper bore ; CTG 
inſtead of the bon · col ende. 


= Concerning the Motion of Lights M.Romer.. Phil. Tant 


N” 136. p. 83. 
| dro LS ES 


er in time; but M. Romer, 


the Royal Academy of Sciences, hath ſhewn from obſerves. 
2 oth 3 of Jupiter, that light takes up ſome time 


| 

| in ita pa 

| * Plate III. be the ſun; B ver; C the 
ink Big ro, P , Which enters into his , to come 
| out of it at D, and let l EG HLK beehotarch at diven 
— Fir: Now ſuppoſe the earth in L towards the 
{ſecond quadrature of Jupiter, hath ſeen the ſirſt ſatellite at the 
= time of its emerſion, or iſſui out of the ſhadow in D; and that 
| about 42 + hours after, vi aſe one 8 of this ſatellite, 
| 


the d being in K, d it returned to D; it is 
22 _— pinks fame wires over the interval EK, the ſatel. 
will be ſeen returned later to D than it would haye bees, if 
' the earth had remained in L; fs thae the reyolotion of thi 
Matellite, chus'oblerved by the emerſions, will be rerarded by ſo 
much time as the light r 
and that on the contrary, in che other quadrature F G, where 
2 ne, goes to mect the light, the revolutions 
ons will appear to be ſhortened. by ſo muck, a 
thoſe vf th erin hd to be hened. 
6 ene 3 ht, which hath ber 
al Academy, and in blervatory for 
hide bythe hwy confirmed by the emerſion 2 
— at Paris 1616, Nov. gth, den watt ain. 4.56: 
than it was expected acing It from 


hikes 
at night, 10 min. later 


thoſe chat had been be e man of ug, when the 


| earth was much nearer to qupiter. 

= eee by 18: Bak Mohn. Nn Tr 

55 Ne 136. p. 1-4 3 
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cel of wooddand, hich bath a 
10 the ſea· ſide; but the dipping or fall A; 
the fall of the ground, Nees of wk = 
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zo, and ſometimes go yards under the level of the ſea: This 
work is upon a coal of five yards in thickneſs ; when it was fir 
found, it was very full of water, ſo that it could not be wrought 
down to the bottom of the coal; but a witchet, or cave, was dri- 
ven out in the middle of it upon a level for gaining of room to 
work, and drawing down the ſpring of water that lies in the coal 
to the eye of the pit; and after they had gone a conſiderablę 
way under ground in driving the witchet, and that they hegan to 
want wind, the fire · damps gradually formed themſelves, and 
appeared in the crevices and ſlits of the coal, where water had 
lain before the opening of the pit, with a ſmall blueiſh flame 
in continual motion; the applying of a candle to it would make 
it fly with a ſudden noiſe to another cre vice, where it would ap- 
blazing and moving as before: After long working of this 
coal, another roach of coal was found upon the riſing ground un- 
der the 5 foot coal at the depth of 14 yards, which proved to be 
34 yards thick, and ſomething more ſulphuteous; as they ſunk 
the owed part of it, they had many appearances of the fire-damp 
in watry crevices, flaſhing and dartiog from one fide to the other 
of the pit, and 3 rain bow colours on the ſurface of the 
water in the bottom; but upon drawing up of the water with 
buckets, which moved the air in the pit, it would ceaſe burn; 
ing, till the colliers at work with their breath and ſweat, and the 
ſmoke of the ir candles thickened the air in the pit, and then it 
would appear again; and ſometimes they lighted their candles in 
it when they went out, and ſo in this pit it did no further harm; 
but upon ſinking a pit within the hollows or deads on the uppef 
work, at 16 or 17 yards diſtance from the firſt pit, after fnking | 
6 or 7 yards, the 2 began to appear as formerly, accom- 
ee the workmen ſtill as they ſunk ; ſometimes they extin, 
1 * it by blow ing upon it, at other times with their candles; 
t as they ſank down, and the damp got ſtill more and more 
ſtrength, they found that their want of perpendicular air from the 
da. was the great cauſe and promoter of this damp; for the air 
that followed them down into this pit, came down at the firlt ſunk 
pit, at the above-mentioned diſtance, after it had been diſperſed 
over all the old hollows and deads of the former work, that were 
filled up with noifome vapours, thick ſmothering fogs, and in 
ſome places with the ſmothering damp itſelf ; notwirh den g 
they continued ſinking to 15 yards, plying the work night a 
day; but upon intermitting the work for 48 hours, and the damp 
gaining great ſtrength in the mean time, it would be ſeen flaſhing. 
and ſhooting from one fide to the other; upon which they woull 
W L take 
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1 er 2 but the damp would 
u | d-put out the candles, leavy 
a fou | 


ſmoke eac 
no effect, they ad 


fire, and a 
| great roaring noiſe; the men at the firſt appearance of it, had 
moft of them fallen on their faces, and hid themſelves as well 2s 
they. could in the looſe ſleck or ſmall coal, and under the ſhelter 
of poſts; yet the damp returning out of the hollows, and drawing 
towards the eye of the pit, came up with incredible force; the 
wind and fire tore moſt of their clothes off their backs, and 6 

what was left, burning their hair, faces, and hands; and the blaſt 

fell ſo ſharp upon their ſkin, as if they had been whipp'd with 
cords; ſome that had leaſt ſhelter, were carried 15 or 16 yards 
from their firſt ſtation, and beaten againſt the of the coal, 
and fides of the poſts; and they lay afterwards. a good while 
l ſo that it was a long time before they could hear or 
find each other; as it drew up to the day-pit, it caught one of 
the men along with it, that was next the eye, and aſcended with 
2 dreadful] crack, not unlike a cannon, but ſhriller, which was 
rd 15 miles off with the w ind; and ſuch a pillar of ſmoke 
Was ſeen, as darkened all the ſky for a great while; the brow of 
* _ the hill above the pit was 18 yards high, and on it grew trees 
X4 or 15 yards long; yet the man's body and other things from 
the Fam were ſeen above the top of the higheſt trees, at leaft 100 
yo On this pit ſtood a horſe · engine, of ſubſtamial timber and 
ſtrong 1ron-work, on which lay a trunk or barrel, for winding the 
rope up and down, of above io pound weight; it was then is 
motion, one bucket going down, and the other coming up full of 
water; this trunk vas fattened to that frame with locks and bolts 
of iron; yet it was thrown up, and carried a good way from the 
pit; and pieces of it, tho' bound with iron-hoops and ſtrong 
nails, were blown into the neighbouring woods; as alſo 1 
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from them, ſtood a while bolt apright in the air like piles, and 
| then came leiſurely down; the whole frame of the engine was 
moved out of its place; and the clothes, hats, caps of ſuch as 
eſcaped, were afterwards found torn to pieces, and thrown: into 
the woods a great way from the pit; this happened: in the begin. 
ning of February, a ſeaſon when other damps are icarce-felt-or 


' the Diamond Mines; by the Earl Marſhal of England. 
2 Sake Phil. Tranſ. N“ 135. p. 90. 5 1 
THE parts of the world wherein diamonds are found; are 
the Iiſland Borneo, and the continent of - 1dia exrra and 
intra Gangum; Pepu is te ported to have ſeveral mines, but the 
of that country contents himſelf with his mines of rabies; - 
Ures, topazes, emeralds, gold, filver, braſs, tin, and lead: The 
diamond mines of Coromandel are generally near rocky hills or 
mountains, a great ridge of which hills begins near cape Cumorin, 
extends in breadth about 30 Engliſh miles; and runs thenee in 
ength quite thro” Bengala : The kingdoms of Golconda and 
Viſapore have mines abounding in diamonds; but their kings 
permit only to dig in ſome places, leaſt they ſhould become too 
commom : Colure was the firſt mine uſed in Golconda; the 
earth is ſomew hat yellowiſh, not unlike the colour of dried gra- 
vel; but moifter 1m ſome places, where it abounds in ſmooth 
pebbles, much reſembling thoſe of ſome grave l pits in England; 
they uſe to find great numbers in the vein, improperly ſo lf d, 
| the diamonds not lying in continued cluſters, as imagine, but 
often ſcatter ing, ſo that 4 of an acre may be dug, and nòthing be 
found, eſpetially in mines thar afford large ſtone near the — 
of the earth, and about three fatioms deep; the diamonds ſound 
in theſe mines are generally well ſnaped, many of them pointed, 
and of a good hvely' white water; it alſo produces ſome yellow 
ones, ſome brown, and others of other colours; they are of or- 
dinary ſizes, from about fix in a mangelin to five or fix mange 


lins each; a mange lin is four grains im weight, thoſe of 10, 1%, s 


| 8 l 
they find but rarely; they have frequently a bright and tranipa- 
rent coat, 2 cn re cho the heart of t — 3 
white; but the veins of theſe mines are almoſt worn out. 2 
The mines of Codawillitul, Malabar, and Butrepallem, conſiſt 


of a reddiſſi earth, inclining to. an orange, wich which it ſtains th 25 


clothes of the labourers that work therein, they dig about four: © 
fathoms deep; they afford * of * 
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Aud cryſtalline coat; and are of ſmaller fies than thoſe of Go: 


lure, Ramiah, Gurem, and Muttompelle, and have a-yellowiſh 
earth like C olure; their ſtones thoſe of the two former 
mines, but mixt with others of a blue water: In Currure, the moſt 


ancient and famous of all, there have been found diamonds: of a2 


Seize weight, which is about 9 ounces-Z7oy, or 81 + Pago: 
weight; it is only employed by the king for his own private uſe; 


the diamonds found in it are very well ſpread, and large ſtones; 


it yields few or none ſmall; they have generally a bright coat, 
aig ©o a pale gre but hin l the 


ſoil is reddiſh ; Not far from Currure are the mines of Lattauar 
and Ganjecouta, in the ſame foil as Currure, and they afford 


ſtones not unlike them; but Lattawar yields many reſembling 


the end of a razor - blade, thin on one fide, and thick on the | 
other, very white, and of an excellent water; but the beſt of the 


mine is worn out, and Ganjeconta is employed only for the 
king's private ule: Zonagerre, Pirai, Dugulle, Purwillee, and 
Aua pelle, conſiſt alſo 


ſembling. pits rather than mines, for there they fink thro' hi 
rocks in ſome places 40 or 30 fathoms deep; the ſarface of t 


rocks conſiſt of hard, firm, white ſtone, into which they cut a pit 


like a well, of about four or five, in ſome places fix foot deep, 


before they come to the cruſt of a mineral ſtone, like the mi 


of iron; then they fill the hole with wood, and keep as hot a 
fire as they can there for two or three days, till they think it 


ſufficiently heated; then they pour in water till they haye | 


quenched it, which-mollifies both ſtone and mineral; when both, 
are cold, they dig again, take out all the crumbled ſtuff,” and 


d 
{ſeldom thicker than three or four foot, after which they come to 
a vein of earth, that uſually runs under the rock two or three 


furlongs, ſometimes much farther ; and they dig as deep as they 


can, they come to. water, and then they can go-no deeper, 
becauſe they wart thoſe engines which are known in Eu- 


rope; all the lumps of the mineral they break in pieces, 


i 


and frequently they find diamonds encloſed in them; the earth 
is red, and man) large ſtones are found in it, the ſmalleſt 
about fix in a Mcrnglin; they are of mixed waters, but the 
greateſt part good, only they are of diſagreeable ſhapes; there 
are many craggy pieces of ſtone, ſome appear as 1 had 
been parts of very large ones; others haye pieces broken 25 In 


of red earth, and afford many large 
ſtones, part of them of a greeniſh water; but the moſt complete 
mines are thoſe of Wazzergerre and Munnemurg, the others re. 


Ig, up what they can, before they heat it a- new: The cruſt is 
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Langumboot they dig in the ſame manner as at Wazzergerre and 
Munnemun g. the 102 is not altogether ſo ſolid, but the earth and 
ſtones it produces much like them: ¶ votgor lies near Gurrures: - 
and affords ſtones of a like magnitude, ſhape and water; it is 
employed only for the king's ule; and it has this peculiar that 


its diamonds are found in black earth. Iſuddemurg far exceeds; © © © 


all the reſt for diamonds of a delicate ſhape, water, and brighe, © 
tranſparent coat; yet it has ſtore of veiny ones, but theſe are alſo, 
of ſuch yarious 1 and water, that it is difficult to ee 26-06 5 
them from the good, eſpecially the ſmall ones; it produces ſtones 


of divers magnitudes, from 10 and 12 in a AMangelin to 6 rr, 


Mangelins each, ſome wherefore are very large; the earth is red, 
but among woods, and the water ſo bad, that it preſently cauſes 
fevers in ſtrangers, inſomuch that it is forſaken; yet it would, 
| have. been more profitable than any of the reſt, the vein ſte- 
vently lying near the ſurface, ſeldom running deep, and richer,” 
_ any yet diſcovered ; Kiſhma a river of excellent waters id 
but nine miles diſtant, but the miners or merchants will not be at; 
the charge of fetching their water from thence ; it is the opinion, 
| of many. that beſides the water, the town lying in a bottom, en- 
vironed with hills, and a moraſs adjoining, the air may be in- 
| fefted, and contribute to its unwholeſomneis : The earth of el. 
zuillee, or the new mine, is very red; the ſtones found there are, 
generally well ſhaped, their ze is from five or fix in a Mangelin 
to thoſe of 14 or 15 each, and ſome bigger; but the greateſt 
numbers are of a middling ſize; moſt of them have à thick dull 
coat, inclining to a yellowiſh. water, not altogether, ſo ſtrong and; 
lively as thoſe of the other mines, and very few of them are of 
| a cryſtalline water and coat; they are ſaid to be apt to fla in 
ſplitting; many of them that promiſe by their ſeeming whiteneſs. 
when rough, diſcover their deceitfulneſs, after paſſing the mill, 
and too often betray a yellowiſh tincture: In Ramulconera-mines, in 
a red earth about 15 or 16 foot deep, they ſeldom find a diamond 
of a Mangelin weight, but ſmall ones to 20 or 30 in a Mange-- 
lin; they are generally of an excellent cryſtalline water, have a 
bright, clear, coat, inclining frequently to a pale green, they are 
well ſhaped, but few of them are pointed; there are alſo found: 
amongſt them broken pieces of diamonds, by the country people: 
called Shemboes : The mines at 2 anugunnapelle,  Pendekub and 
Moodatwarum, at Cummerville, Paulkul and Worksl, which are 
not at a great diſtance from Ramulconeta, afford ſtones much 
alike, 5 in the ſame kind of earth; but in the three laſt are 
very tmall ones, even to 100 in a Mangelin Lungepoleur mines 
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reddiſh earth, yielding ſtones much like thoſe of 2 
* under a Alungelin, the general izesare of 4, 4,1 
elin: Pune helin 25 Shingarrampent, and Tondar. 

of red earth, thee diamonds an pot like thoſe of 


Blue, any ary or veer do th 


of pt. and water ; * N many "Sher boes and 
9 BE oor and ſome brown ; which they call fo 
others, beeaaſe th — not fo much beauty when cut, and 
that they are fubje& to flaw in cutting upon the mill; their gene. 
ral nA are ſtones of a middle Be, by 
dow of Fiſapers ones, and is the only noted mine in the king 
The . the mines are ſo ſcattered in ths cart; 
and lie fo thin, that in the moſt plentiful mines it is rare to find 
one in diggi gging, and not before they have cleared them of the cloddy 
matter, in which they are frequently incloſed, and ſome of thole of 
Metwillee have the carth ſo fixed about them, that, before they are 
yu on 2 rough ſtone with ſand, their tranſpai cannot be 
Near the place where they dig they e a ciſtern 
about two foot high and fix foot over, with a ſmall vent in one of 
the ſides, about two inches from the bottom, by which it em 
—— e into a little pit made in the earth to receive fall 
ſhouſd- happen to fall thro! ; the vent being ſtop- 
n is Alle wich with water, ſoak ing e as much of 
— 5 dug out of the mines, as it can conveniently 288 
a time, then they break the clods, pick out the Em 
and ſtir it with ſhovels till the water; ia all muddy, t e gravely 
matter falling to the bottom; after which they o = the vent, lei- 
ting our the foul water, . — ſupplying it with W till all the 
earthy ſubitance be waſhed away, and nothin gravel remain 
at the bottom; thus they continue waſhing: till — 3 to o'clock 
in Ns: forenoon, when they. take the gravelly ſtuff _ have 


but Gazerpelle has be- 


m a amd ca cg # aA mawSMb”sn a a= £A- eo a. ww = @. oc. Þu 


* q 1 R . r 38 . . c hes" R 1 2 * 
RY 75 Ping 2 - EO EARS 9 9 ä 3 Tor TATE? 8 r T4. 8 1 LE + ce 2 5 z W754 WS IV > 
, : 95% » 8 * A 2 F: , „ _ - OS * - "Ix 0 
* 2 N : * A ane Ts" 1 + FR. | . * i ' 4 7 17 I * 5 
„ 25 L Wh” ; 5: . | - * 
TY 7 f 8 


Ronen, 
waſhed, and ſpread it on a plain and ſmooth plage like a bwl- 
ing· green near the ciſtern, Mk when dried 115 heat of the 
fan, they carefully ſearch it, that the ſmalleſt bit of a ſtone can 
ſcarce ie them; if they find a large ſtone, they deliver it 
privately, caſt it ſhould come to the knowledge of the gover- - 
nour of the place, and he require a ſhare, which in che king- 
dom of Golconda is uſually practiſed : The merchants who Þu 
thole ſtones ate the Barians of Guzzarar, who, for ſome ge+ 
nerations have forſaken their own country to take up the 
| with which they have had ſuch ſucceſs, that they have: wholly 
oſſed it; and correſponding with their country-men in Sura, 
Gos, Golconda,. Viſapore, Agra, Dillee and other 1 of . 
dia they farniſh them with diamonds. In Golconda, all the ones 
under a Pagoda e which is nine Mangelins, are to be the 
| adyeoturers, but alf of that weight and above it to be forthe 
king's uſe 3 both merchant. and miner go generally naked, with 
only a poor rag about their middle, * a ſaſh on their heads 
they dare not wear a coat, left the governour ſay they have 
thriven much, are rich, and fo enlarge his demands on them: 
When they find a great ſtone, they conceal it till they hare 
an ity of retiring with wife and children into Va- 
pore, where they are ſafe and well uſed; on which account their 
mines are much more- populous, and better employed than thoſe 
of Golconda ; tho all ſtones above a certain weight mult be for 
the king's uſe, yet in the metropolis of either kingdom, as the 
cities of. Galconda and Vi ſapore, there is no ſeiſure, all ſtones 
The Manner of Hatching Chickens . at Cairo; by-. 
Ar. J. Greaves, Phil. Tranſ. N' 137. p. 923. 
HERE is a long entrance 4b Fig, 1. Plate IV. in the 
bouſes built for hatching the eggs, on each fide of which 
are fourteen ovens, ſome places have more, and ſome fewer; the 


bottoms and ſides of theſe ovens, which are on the ground, 2 „ 


all made of ſun · dried bricks; upon which they put mats, and 
the mats, the eggs: The top of theſe ovens are flat, and covered 
| with ſticks, except two long ſpaces which are made of ſun-dried 
bricks; and they are the he on which the fires are made, to 
beat the eggs he under them in the lower ovens : ' Above 
theſe lower ovens are fo many others, made of ſun · dried bricks: 

and arched a- top; where alſo are ſome holes, which are 
with tow, Cc. or left open, at pleaſure, to regulate the heat in 
the ovens below: The upper ovens are made in this _—_— 
| | | WW, 


n n ” dhe Oy EVE * * 4 
ER * 
Ss 
4 * . 
» i 


8 ME MO IRS % te 
Pig. . is the mouth of the oven, opening into the long entrance 
1 and c eras 2258 the xr hrs ovens; 
4, g are two hearths three or four inches deep, in which they 
mae the fire, to heat this and the oven below; the depth of 
the lower oven is two feet and a half Exgliſs, thelecond 
. „ ny 
+ They begin to heat their ovens in the middle of Zanuary, 
burning every morning an hundred kintars, or an hundred pound 
22 of camels or buffalo's dung, and the like proportion at 
night, till the middle of February; about which time the oven 
are ſo het, that one cannot well endure to lay his hand upon the 
walls: Aſter this they put the eggs into the ovens to hatch the 
chickens, which they continue to do ſucceſſively till the end of 
4 eggs are firſt put upon mats in the lower ovens, which 
ate upon the Sound, ſeven or eight thouſand in number, and 
laid only double one upon the other: In the oyens above the 
daower, the firc is made in long hearths, or little channels, from 
5 whence the heat is conveyed into the lower ovens before-mention- 
* , ed; the eggs which are directly under theſe hearths, he triple 
ore on the other; the reſt, as was faid, only double: At night | 
when they renew the fires in the hearths above-mentioned; they 
then remoue the eggs that were directly undermoſt, and wh 
= lay triple one upon the other, into the place of thoſe which lay 
= - on the ſides double; and theſe being now removed, they 
. lay them triple under the hearth, becauſe the heat 1s greater 
there than on the fides where the eggs are only double: Theſe 
eggs continue in the lower ovens fourteen days and nights; after- 
Wards they remove them into the upper ovens, which are juſt over 
' the lower; in theſe, there being now no more fire uſed, they turn 
all the eggs four times every twenty four hours: The 2 1ſtor 22d 
day the chickens are hatched, the firſt day they eat nothing, the 
ſecond day they ate fetched: away by women, who give them 
corn, c. The maſter of the ovens hath a third of the eggs for 
| Pn; out of which he is to make good to the owners, If any 
happened to be ſpoiled or miſcarry, ſo that they muſt always 
have two thirds in chickens for their eggs : The fire in the upper 
ovens, when the eggs are placed in he lower, 1s thus _ 
tioned : 'The rise, the greateſt fire ; the ſecond, leſs than the ke 
firſt day; the third day {eſs the fourth day more than the WW” 
third ; the fifth day leſs; the fixth day more than the fifth; the fo 
ſeventh day leſs; the eighth day more; the ninth day without WW © 
fire; the tenth day Click Cie in the morning; the ä =” 


o _— * 


8382 greg eggs s ka, i wee ca wn. 


- 


e * N 55 a 2 WE 2 5 28 K y 75 Fo IL, r * * 833 
ä e „ TAE IEC A Ar oo OP WE Le. > "Re > IS r 7 II ENS 2 OE 
S 4 4 * * r 2 e 0 12 e 6 5 8 3 WS. . 2 
; 9 N 5 * 83 If A 4 4 
> 
2 5 $ 


þ „ N * Fo 7 DG * ws | EN 463 *, 4 
Nor at Sei rr. 
* 5 . * « 2 5 ? i Nn 9 1 "a 


y cloſe all the the holes with flax, c. making 
eggs would break: They take care that 


for if eh 
eb no wang 54 what the cye of 2 man can endure: - 


W pd — 7 — chickens are hatched they put them into the lower 
ovens, which at covered with mati; 
bran to - « S:20, N a en, the mats AE vo we mats 
ſtand upon. | 
i Barnacle; ty Sr Rob. Moray. Phil Tema, *. 137 
„ 7 <t; 
In the aditren iſles of orland, much of the timber, 3 8 


with the common people build their houſes, is ſuch 2s the 
their ſhores; the moſt common are © 


firs and aſh, the we urugll 12 ee 1 
- Labn broken e than exits 


weſtern ocean throws upon 


which ſeem rather to have 
and they are ſo weatber-beaten, that there is no bark left upon 


den, Aeli the firs: In the iſland of Viſt Sir Robert ob» 5 


ſerved on tho ſhore a lorgę fir · tree of about two foor and a htH, 

diameter, and nine or ten foot long, which had la in ſo long out | 

of the water, that it was very dry, and moſt of the ſhells chat 

had formerly covered it wore worn or rubbed off; „ 
next the nd, there {till hung innuamemb 


lo, of the colour and confiftence of muſecle· elle, tunin. 


within them wall birds perfectly formed, and ſuppoſed to 
— = and the ir fides were joined together wich ſuch 
another film as muſcle · ſhells are, wbich ſerves them ſor 2 
hinge to move u A when they open and ſhut: TE figure of 


the Barnacle- repreſented: Fig. 3. Plate IV. Ir is his 


about the edges, _ abaut half as thick 28 broad; each of the 
ſhells hath ſome croſs ſeams or ſutures, which divide it inte 
five x which are ſaſtened to each ob mo ach a fim 


as muſcle · ſnells are: Theſe ſhells a: neck 


hollow, and creaſed, not unlike th wind-pipe of 2 chicks, 4; 
Fond out broadeſt, where it is faſtened to the tree; from. 
which it — to draw the matter, which ſerves ſor the par rh 
_ — tation of the ſhell, and the little animal within ir, 


Il that he opened, he found a perſect ſea-fowl 
— bill like that 4 i the e OE, rl the 


veck, breaſt; wings; tail "Bk — like thoſe of water-fowl: the” 
feathers every where perfectly formed; and of A blacks 
lour, and the feet alike ; tho bi he ſound upon the "ond 
= — * 57 of the * 

OL, 


no more fire; | 


Anker the mats there is 5 


er than the ſhell, of a kind of a 1 2 „ohnd, 


— of the linls 
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birds alive, neither did he meet with any that did; only ſome | 
1 perſons aſſured him they had ſeen ſome as big as their 

A Deſeription of Hirta; by Sir Rob. Moray. Phil. Traut 
. „5 Niger,, 2 


LThrs lies from Suod in the iſle of Skye welt and by north; | 
and from the neareſt land to it in the Harries, from 


' whence people ordinarily take boat, it lies due weft, and at 


the "diſtance of 50 miles: There are three adjoining iſlands, 


bir. Hirta, Sa and Burra; but Hirta is the only one inha- 
bited ; the other two afford excellent paſture for ſheep; aul 


every _ there has two lambs a year: Hurra is inacceſſible 
except to the men of Hirta alone, in regard of the difficulty 
of landing, there — . about afoot broad of a maps 
attempted when the boat riſes; | 
their ordinary way is, when they come near the rock, to tum 


the boat and ſet the fide to ſhore, while two men, one at each 


end of the boat, with two long poles keeps it off, to prevent 


Its daſhing violently againſt the rock, when it riſes; at which 
time only, he that is to land, makes his attempt; if be miſ 


Bis landing place, he falls into the ſea, and his fellows hal 


him à board by a ſmall rope faſtened about his middle to pre- 


vent that danger; but when he ſafely lands, which he 

fails to do, the others land one by one; except ſo many as are 
to attend the little boat, which is ordinarily” of fix oars: If 
there be any ſtrangers, they muſt be tied about the middle 
with a ſtrong rope, and when the men of Hirt have climbed 
up to the oy of the rock, which is above 24 fathoms, they 
hale'up the ſtrangers by ropes; when they have gathered 
many eggs and killed as many fowl as will load their boat, 
they lower all into it, and the ableſt fellow is always left be: 


- hind; who, having none to help him, muſt throw himelf imo 
the ſea, and fo recover the boat: ZBurra lies from Hirta about 


fix miles to the north: Sha lies near Flirta on the ſouth · weſt; 


All that is remarkable in this iſland, befides fowl, is a creck 
where great ſcals haunt: There are ſeveral rocks ri 


fing out of 
the ſea'among theſe iſlands, which the people of Hirta call 
Hara, fonie 10, 20, and 24 fathoms above water, without 
any graſs upon them: On the round tops of the rocks a great 
number of towls breed, as alſo in the cies; amongſt the reſt, 


dere is one called \Srack# Donna, on whoſe top a great num- 


ber of fowls do breed, and tho” it ſeem inacceſſible, yet the 
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men of Hirta have ventured thither : After landing with much 
difficulty, a man having room but for one of his feet,” he maſt 
climb up 12 or 16 fathoms high; then he comes to a place, 
where having but room for his left foot and left hand, he muſt - 
ng ha thence: to ſuch another place before him, which if 
he hit right the reſt of the aſcent is eaſy; and with a ſmall 
cord, which he carries with him, he hales up a rope, where- 
5 all che reſt aſcend; but if he miſſes that 1 it is often 

e caſe, he falls into the ſea, his companions: take him up by 
the ſmall cord, and then after ſome retpite he tries it again.” /-- 
Hlirta is two miles in length accounted five - penny land; in 
it are ten families; the men ſeldom grew old, and ſeldom was 
it ever known that any man died in his bed there, but was 


| either drowned' or broke his neck; the men are ſtrong, big and | 


well complexion'd ; their food is only young fowl and eggs, 
their drink, whey and water; they are much given to keeping _ 
of holy-days; having a number of little chapels, where ſome- 


times they watch whole nights, making merry together. at 


their offering. The greateſt employment of their women is to 


| harrow their land, which they muſt do, when their husbands 


are abroad climbing for fowl: Their WE way of dividing 
their land, is one half-penny- to every family; and they allo - 
divide-the rocks; and there is a kind of r. left by the 
maſter of the iſland, who governs in his abſence, and ſo orders 
it, that the beſt and worſt climbers are mixed: together, that 
fo none of the land be unemployed; that 1s, that the ſhelves 
of the higheſt rocks be ſearched for eggs: Their manner of 
climbing is this; they go two and two with a Jong rope made 
of t of ſalted cow-hide and plaited fix or nine fold; each 
end of the rope is tied about duck of their waſtes, and he-that- 
is foremoſt goes till he come to a ſafe ſtanding, the othet ſtand. 
ing firm all tho while to keep him up in caſe his foot ſhould. 
ſlip; when the formoſt is come to a ſafe ſtanding, then the 


other goes either below or above him, as his bufineſs requires; 
and ſo they watch in their turn, and when they obſcrve this, 


ſeldom any of them is loſt + When a couple is to be married, 
the above-mentioned officer carries them to one of their 2 
and tenders them an oath, and thus they are married: Their 
children hen 15 or 16 years old are brought by the maſter of 
the iſle to the Harries, and there 2 An ordinary way. 
of killing fowl in miſty weather is this; they lie flat on their 
backs, and open their breaſts; which when the fowl — ; 
they pearch upon them, bay they are preſently taken; 5 
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wa belly y; bat round about it <qually mixed; 


the mixture of colours in the ſkin ma 
the old tradition of its changing 
ſemble a lens or convex- 


two ſorts; the larger above 
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. . HIS colours likd # medley aue 


able were a green, a ſandy yellow, and a 
ing to a ——— but one might caſily imagine on the kin - 


a mixture of moſt or all colours, 3 are more pre | 


dominant at times chan others; thete are ſome permanent 
* on the — upon 


- rled 
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— the 9 — go. a adjaconts, which ps 
have given gecaſion to 
IE: The eyes te- 
la ſet in a verſatile lar ſacket, 
- which-the animal turned this way and that without moving its ' 
head; and ordinarily, the one 2 contrary way to the other; tho 
tongue was caſily drawn out, the animal was dead, to 
half the length of the body, being round and fall towards the 

tip like a-peſtle, where it was hollow, with a bone which 
reaches from its root half its length, over which the forc-part | 
would ſlip backwards, and the bone at its connection was bi- 
furcated; its teeth were plainly ſcen and felt both above and 
below on the whole circumference of the jaw : The trunk of 
the body, by its ſtructure, is all thorax or breaſt, with ribs | 
from = 6 neck to the beginning of the tail, and they are of 
ing backwards from — 
or back - bone; the others — forwards from- the -extre- 
mities of the former, as in the breaſts of fowl ;/ there is alto a 
kind of a diaphr ng . thin tranſparent membrane, 2s in 

a fourth n of the cavity from = 
re 


into all 
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„wherein 1 2 ſmall ſtomach connected with the 
and to which is continued an inteſtine with ſome call 
convolutioms, which, when extended, is about the length of the 
whole animal including both head and tail; the excrements were 
black, os of SIE rench green; the liver was thin and ſmall, 
contiguous to the diaph nigh, partly. divided into lobes of 4 
blackiſh dank ploy the s, ſeemed. to conſiſt of membra- 
nous cells or diviſions, very thin and tranſpar . a 
little li ug the heart was 2 and. fey, 
and jn n ah gy hh extremity 
body was a doub conbiting of five or fix, cage op Sach 
755 of the hi A ee bed, and ticking tothe 
back, and of — . — and of an egg. 


The Iron-Works is the Foreſt of Dean; by Mr. Hen. Towle 
ne,, i 


HE foreſt of Dean, com rehending that of G ers 
T 22 that * betwixt — ——. — * and, . — 
poerlly ck of a ſtiff clay; which is ve 

in ſummer dry and parched; t y ie al t 

where high; between theſe hills oor ao 
DEG 4 „more bai colour than amen ee, and 
ound i en. 


find great p 2 — 9 
— —.— Abe D 
85 of the foreſt, differing both in colour, weight, and 
4 — which eee. blueyts 
EST rous II of little ſhining * like 
> abode the greateſt. quantity of iron, but 
= uces a metal very ſhort and brittle, and there» 
ſo fit for common uſe; to remedy this inconveniency; 
e ule. of cinder, which ia nothi 10 but the-refule-of 
re, aſter the mera) heh been exrratheg, 
the 


1 


and which mingled 
he other in a due quantity, gives it that excellent temper of 
tk for. which. this iron is preferable to any brought from 
abroad; this cinder is found in great quantities over all the 
— 3 former n 
their 


made to introduce the uſe of ſea · coal into theſe works inſtead df | 
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their bellows] being only moved by the ſtrength of men, their | 
fires yr I. leſs e Tan in the . 3 em. 
ploy; ſo that they melted down the pr part of the ore 
Lal, and rejeved the reſts wes DEC TH. A WY 
Aſter they have provided their ore, their firſt work is to cal. 
cine it, which is done in kilns much after the faſhion of ordinary 
I:ime-kilns ; theſe they fill up to the top with coal and ore Srrarum 
ſuper Stratum, or in layers, until it is full; and fo putting fire to 
the bottom, they let it burn till the coal be waſted ; this is done 
without fuſion of the metal, and ſerves to conſume the mote 
drofly parts of the ore, and to make it friable, and ſupplies the 
beating and waſhing uſed for other metals; from hence it is car. 
ried to their furnaces, which are built of brick or ſtone, about | 
24 foot ſquare on the outſide, and near 30 foot high, and within 
not above 8 or 10 foot over, where it is wideſt, which is about 
the middle; the top and bottom have a narrowed compals, and 
it reſembles much the ſhape of an egg: Behind the furnace are 
placed two huge pair of bellows, whote. noſes meet at a little hole 
near the hottom ; theſe are compreſſed together by certain buttons 
placed on the axis of a very large over-ſhot wheel; as ſoon a 
theſe buttons are ſlid off, the bellous are raiſed again by the 
counterpoiſe of weights, whereby they are made to play alter 
nate ly, the one giving its blaſt while the other is riſing: The 
furnaces are at ſirſt filled with ore and cinder intermixt with fuel, 
which in theſe works is always of charcoal, laying them hollow 
at the hottom, that they may more eaſily tabs fire; but aſter 
they are once kindled, the materials run together into à hard 
cake or jump, which is ſuſtained by the ſhape of the furnace; 
and thro this the metal, as it melts, trickles down into the te- 
ceivers, where there is a paſſage open, by which they take awdy 
the ſcum and droſs, and let out the metal as they fee occaſioh: 
Before the mouth of the furnace lies a great bed of ſand, wherein 
they make furrows of what faſhion they pleaſe; into theſe, when 
their 1 N are full, they let in their metal, which is mad 
very fluid by the violence of the fire, that it not only runs tu 
conſidxrable diſtance, but continues boiling for a good while: 
After theſe furnaces are once at work, they keep them conſtantly 
employed ſor many months 9 (wh never- ſuffering the fire to 
ſlac 7 and day, but ſtiſl pouring in at the top new ſup- 
plies af fuel and other materials; Several attempts have been 
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charcoal, the former being 20 be had at an eafier rate than the 
latter, but hitherto they have proved ineffectual; the workmen 
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ace experience, that a ſea · coal fire, how wi ſoe vet, 
”y the moſt fixe/ parts of the ore, and ſo leaves 
— * the metal unmeltecl: From theſe farnaces they bei 
their Sus and Pigs, as they call them, to their forges, which 
are of two ſorts, cho” ſtanding under the ſame roof, /one oe cal 
the  Finery, the other the ;hafery ;” both of them are open 
hearths, on which they place great heaps: of ſea · coal, and behind 
them bellows, like thoſe of the furnaces, but nothing near ſo 
large; into the Finery they firſt put their Pigs of iron, 
three or four of them to hs behind the fire; with a 10 85 
one end thruſt into it; where 2 degrees, they ſtir and 
1 — the metal runs t 
into a round maſs or lump, which they call a Hafen; this 
they take out, and giving it a few ſtrokes with their ledges, they 
_ it to a great weighty hammer, raiſed like wiſe by the motion 
a great water- wheel; where applying it dexterouſiy to the 
blows, they preſently beat it out 1g thick ſhort ſquare; this 
they put into the B again, and endings it red hot, they work 
it out under the ſame r, till it become of the ſhape of 2 
bar in the middle, with two ſquare knobs at the ends; laſt of all 
my give it other heatings in the Chafery, and more workings 
er the hammer, till they have brought their iron into bars of 
ſeveral ſhapes and ſizes; and if they omit any one pr 8 it will 
be ſure to want ſome of its tou _ which they eſteem its per- 
ſection; tho' for ſeyera}- purpoſes,” as for backs of chimneys 
hearths of ovens, and the like, they have a ſort of a 
which they take out of the receivers o f the! furnace in great ladles, 
as ſoon as it is melted, and which they pour into moulds of fine; 
land; but this ſort of iron is ſo very brittle, that being heared,: 
with one blow of a hammer ir breaks all to pieces.” 


Thr Way of making Ceruſi; by, Sir Philiberts Vernati. "Phil. 
„ Pran, N 137. p. 933. 
1s of les and Toff 1:44 Arp Taft ic this ited Janet 
and fix inches broad, and as thick as 12 back of a 
knife ; e are rolled round in ſuch'a manner as that the fur 
faces no where touch, for where they do, no ceruſi grows ; each 
of theſe is put into a pot juſt capable of holding one, ſuſtained by 
a little bar from the bottom, that it come not to touch the vine - 
gar, xhich is put into each pot to effect rhe cotiverſion ; twenty 
of theſe a. breaſt are put into 2 ſquare bed of new hotſe- dung, ah 
as to make up the number f 400 to onẽ Way "then each e 
covered with a plate * an at Jaſt the why ole is covere dwith 
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containing 1506 
2 plar unrolled, 1 


aſter 2 79 75 it is moulded into 5 aller 3 pj I tothe 
ſun to dry, till it be hard, ant fo fit for uſt : It is obſerved, that 
ſore pots will yield thick and good flakes, whilft others alike 
_— and fer by them without amy poffible diſtincxion of 


1 rien and ſmallflakes, Cone all ſotnetimes are 
beſt pn om as 


and thus ſometimes prov 
— taken up wet: The lines cha thit cover 
| bener and thicker flakes than the rolls within; and * 


nent the planks, larger and better flakes than the inſides nn 
the rolls; and the ſpir its that firſt ariſe from the vinegar: The 


accidents'thar befal the workmen, arc immediate pa in in the ſto- 


gal. hot to Cathurtich, and Hardly to often 


dchete tte chiefly efſeaed by che miners? Nextts' in caſting the 
plates of lead, 464 dy che duſt 'of che aki, ue u = 

tteams proceeding from the heaps, when the pots are takin 

then a ve or dizzineſ in the hend, with continual ex he 

in in the os blindneſs, ſtupidity, and parulytit *. 


a 1 


pure e mixed wit 1 choler to the extreme Weak- 
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The, Calrure' of Saffron, by: My. ch. Howard.” Phil. Tant 
ie. * "PF? N 738. P- 945. in 1 


8 Aﬀfron-beads, „ in a black 8 fandy. l 
in a mit land, UE phite, and 2 yield the 


great 7 oj fo 
— litle 14 9 e Fe ad room, if 
dry; b but the extr 
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vel; abour three. werks or a month. after, ſpread upon 
Leere loads of rotten dui plough it in; At NY 
mer plough it again, and plant the ſaffron-heads | in rows, every 
a "7 iy 


mach, with excefſive coritortions in the guts, and Coven ha 


beſt to lenitives, oil of olives or ſtrong new wort; 5 hey allo 
fall into acute fevers, and aſthma's, or ores oF tra, and 


te,” flekneſo, and frequent votnitinge, generally of 
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The moſt expeditious way of planting, is.to make a trench the! Lo 
whole length of the field, three inches deep with. a ſpit-ſhovel,,. 
which is to be made of a thin aide iron ten inches long, five 
inches broad, with a ſoeket in the fide of it to put a ſtaff or handle: 
lay the ſaffron· heads at three inches diſtance in the trench, ad, 
with the ſhovel ſpit up three inches of earth upon them: Obſerue 
this order in planting, of whole fields, whereby the heads will 
lie every. way three inchesfrom each other NA ſhallow! 
trenches are to be left two or three yards aſi „Which ſerve. 
| every year to lay the weeds to rot, that are to be weeded and 
pared. off the ground: As ſoon as the heads begin to ſhoot or 
ſpear within the ground, which is vfually a fortnight before 
aelmas, hoe or pare the ground all over very thin, and rake 
lightly all the weeds. and AA very clean, leſt they choke the 
ra 


flowers, which will ſoon Pat and are then to e 
and the ſaffron to be picked and dried for uſe: The ground. mult 
be very carefully ſenced from N or cattle, which tread; down 
the ſaffron-grafs,. and make the chives come up ſmall: In May 
the ſaffron · graſs will be quite withered away, after which the | 
weeds and graſs may. be cut or mowed off from time to time to 
ſerd cattle till about Mic haelmas, at which time the heads will 1 
| begin to ſpear within the ground; then hoe, pare, and.rake.the - * 228 
ground clean as before, for: a ſecond crop; and. the hike direc- ml 
tions are to be obſeryeg, next year for a third crop: The Aid. - 
ſummer following dig up all the oo heacs/ Ap plant them 
again in another ground, dunged and ordered as above, wherein 
vo ſaffron hath. been planted, at leaſt not for ſeven — The 
flowers are to be gathered as ſoon as they come up, before they 
are full blown, Ko wet or dry: Pick out the chives clean 
| from the ſhells or flowers, and Ark 7 them two or three fingers 
thick very equally on a double ſaffron paper; lay this on the _ 
hair-cloth of the ſaffron-K iln, and cover it with two or more. 
| laffron-papers, a piece of woolen cloth, or thick bays, and a, 
cuſhion of canvaſs or ſack-cloth filled with batley-ftraw, whereon - 
lay the kiln-board : Put into the kiln, thoroughly Kindled, char- . = 
coal, embers or the like, keeping it ſo hot 45 you can hardly 
hold your fingers between the paper and the hair- cloth; ina: 
hour or more turn in the edges of the cake with a knile, and 405 
C 
paper with a feather dipped in beer, and dry the papers; 
turn the cake that DR 6des/rnay be. of. A las IF it Mick. p 
again to the paper, . looſen ls caddy with as + | 
| 1 
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. wi hs addition of a quarter of a hundred weight | 
dri 


upon = kiln-board 1/The 1affron-cake, 7 rap 


ule, and will laſt a good 3 
and kept cloſe : The · beſt ſaffrou is that h conſiſts 
thickeſt and ſhorteſt chives, and of a high red and 
colour, both within and without: Saffron is often burnt, a 
in knots, ſpotted and mixed with the yellows that are vida 
the ſhells: It is uſually obſerved, that an acre doth yield at 
leaſt 12 pounds of good ſaffron one year with another, and 
ſome years 20 pounds: Good ſaffron is ſeldom or never ſold at 
" ſo. low a rate as 30 ſhillings a pound, but frequently at; 
pounds and upwards a pound; wherefore one acre bearing 12 

nds. at 40 ſhillings a pound comes to 24 pounds a year: 
he. gathering and picking of 1 pound of ſaffron is worth a 
Milliag, which comes to 12 ſhillings an acre: Fire and drying 
may come to 3 ſhillings more, at 6 ＋ the pound; which in 
all makes 15 ſhillings: The graſs that is und 5H and cut off 
the ground for the ule of 7 will be very near worth as 
much a will countervail the icking and drying the ſaffron; 
the jo baipg enriched not onſy by t lang; but the ſaffron 
N 3 26 appears i im e tich * the ground yields for ſeve- 
ral years after, w t any other manuring'or improvement: 
16 e of Aon ed, are cofficient # ro 7 1 acre; 2 
quarter. of. theſe heads is uſually ſold at the for 10 ſhil- 
lings, & r "8 prey per are: £0 foods of romen 
dung laid 2 the N wo! Fong all, 40 ſhillings,” at 12 
KD! or the dung, as much for carriage into the 

3 thrice plowing the ground 20 ſhillings: For plant- 
about 4 pounds; which in the Whole makes 14 
W . es © plantir an ere, which will bear; 

580 ig all. things F aſc ly computed, 2 that 
an acre of ſaffron will be worth, notwithſtanding all caſualties, 
5 with another, over and 'above the 14 'pounds' charges, 


r the Firſt year's planting, ar leaſt 20 pounds per Ann; 
the. . increaſe of the ſaffron- head which will be 
2 275 1% The kiln conſiſto of an oaken frame, lathed on every 
de 2rd 75 inches iq94re in the bottom, 2 for high, and 2 foot 
on Which is nailed à bair- cloth, and ſtrained 

Tre Be the ies drove 4 he ſides; a Square board, and a 
. Op ta preſs it down, weighing About 2 quarter of 2 hun- 
The infiger'of the Kiln are covered all over, above: 
* thick, with the ſtrongeſt potter 's clay, very well wrought 


with a little Gard "Tho bottom” CO RITTER 
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inches. thick, 1 which; is the hearth to lay. the fire on; 1705 
therewith a le hole is to be made to pile the fire; th out- 


fide may be plaiſtered al 18005 with lime and hair. ne. TOP 
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found between, two wa $ of Forks, 97 ate 


of an iron colour, of littl le or no affinity with the tin, HA vel 
he miners call i it, between 2 and 18 inches broad, 


or thereabouts:. Sometimes there. 18A rich and fat metal. Wie. 
times —— ow Parry 8 0e nothing bur 4 1 ſub- 
_— not. e 


\HE ſtone, from whi tin is Shak gt, i is moſt cena 4 | 1 


— Peers wherein is bs Ant be "hat air for tnany ps 7 


— ics, between ſtony walls, nt fram 55 other 
. * inches 3 ib tell odd ſtories bf ff 


ſmall. call them; and that, When t 000 
ariſes 2 Wik: terrancous Fe th ey! ear ftribp Ard P 
A b hamme rings; "theſe daf 


horrid knockings, 
der many lame, ers. outright, wit out An vi 155 
hurt u — ay lee, ho Li tin, ps the AF part, i 16 . 
ae - 4/4 is incorporated, et forgett Es Ki, ab it wer 


mixed with a Pans 
but for the moſt par: om this earth it fk eaſily Ke. arated 


vith bare w ae tin 500 ed Pr yan Tir; "ayd 
is — 7 . — ae Phe e 10 he Md 3-4 
-ls ea E 1 Itterin own” colour 
— — it {tains he 4 gn 0 510 uid to nodtiſh the tt ; 
and yet they ihink, 113 ie 1 3s fobnd, chere is little 


or no certain it is ere be undic left i in meli 
Fg hab rar e 7 5 is, not ſo duct 


tin, it 
and therefore <1 draws, down. 7 metal to an abaternenir, 
from 3 to $ ſhillings. in ths 5% f wel ght; this Murficſeerhs 
to be a kind gba awd? 5 onl ws 1 5 it from the tin and 
evaporati ing it into ſmoke c gathers” upon little 


{prigs or 


ſet in the e into bt * "called 
ughs 11 "the £2 *. paſo 


deep, a the miners haye wed Kt long 15 +} und Piet, bis 


4 75 „Which ſomekfmeß white, | 


760 M e 5 f th 
Poi ſon, and thought to Ne of arſenic, porta 


water caſily diflolves, 4 2 | 
water in Which it is diflolved, pe 2 * Babs el, yas 
into it 3 and in a little U de e ie them i into in 
own nature; it is generally, concluded, that fiſh will die in 
thoſe... waters into & hich undi is calk, and they commonly 
impute the death of ſome of. their neighbours to the drinking 
of Mundic waters; when they burn it, to ſeparate it from the 
tin, it yields a very loathſome and us ſtench: There 
allo.occurs a ſort of ſpar of a ſhining whitiſh ſubſtance, which 
caſts;a, white froth upon the water in waſhing it; when firſt 
FA Rants the carth, it is ſoft and fattiſn, Jon aſter it 
grows ſome w hat bard; it is ſeldom N growing, but onl7 
9 hi to the metal; the miners call it pars and ſome 
of them think it is the mother or pouriſher — the metal; but 
it is certain that ſpar. is often met with in mooriſh 


. where they neuer expett. to find a der vat no tin- mines 


t it, 2001 
he Cor ni ſt a lie ae 95 this ore; 420 — 
times on heaps; they ate hard enough to cut glaſs; and ſome 
of them 2 a ——_— red, and have the luſtre of a-dcep 
ruby; they ſeem. to only a aber, Posen, and harder dortof 


m e or mine is the moſt famons/in all Ch tor 
ntity o ene tho' ſome: pretend another mine called 
te e or le ad-mine more rich than that; and Dr. Merret 
ſaw an aſſaꝝ made of ſome of that ore, and 10 pound eie 
ae 2 24 ounces of fine leert... 
ore 1s that which is in ſparks; and Ae that 
| with * be. ſpat in it: When the ore hath paſſed the ftamping- 
mill, and is well-waſhed and ſeparated from the parts not me- 
rallive, which: they, wry the Cauſaliy, they dry it on a furnace 
on 1 thi they and then grind it very ſine in a/crazing-mil); 
27 700 p bey.r roi fg it, then dry it a little, and carry it laſt 
to the furnace, called a blowing houſe, and 
| clas mn 3 it: There ſwims on the . when it run 
out of the furnace, a ſcum which they call drofs, much like to 
Nag or dep of. iron, which; melted — with freſh ore, runs 
into metal: The foes ur Fog us in heaps: upon banks, 
which in fix. or, ſeven years 
| tre, that in leſs time it 4 


G fetch: over again; but they 
* and afterwards none at all. 
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r een & hols ol ut nadie yy ook 
of refining, old ee 3-H Dr. Jena- 
* d. Phil. Tra | 41 38. p-. 943. For bf > 5 
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n __ —— gulus of gold 
being ſeparat mimony, both were powdered 
— and the Regulus in the melting yu laid upon the ſame 
antimony, and ſo were both melted down again; in which 
meltings, ſuch à degree of heat wus given, ds made all bf 3 
clear light, red, burning beat; then the pot was taken out 
of the ſire, and all: permitted to ſeparate, ſettle and cool in 
it: Upon the breaking the pot, the gold being very diſtinct ia 
the bottom, and eaſily 2 — from the antimony; weighed 
163 grains: This way of cooling all in the pots was oblerved 
in all the following experiments, for the more certain ſe para- 
tion and ſettling of the Ręguus, without eſſuſton into the an- 
timony- horn, or hollow iron cone; which effuſion by confound- 
ing and cooling the mixture may be ſome hindranct to a more 
perfect ſeparation; and in the bottom of the cone thefe i 
always a thin cruſt of the crude antimony, not eaſily ſeparable 
without taking off ſome part of the Rægulus; notè ulte that 
borax was uſed in every pot for preventing the ſtieking of che 
ulus to the bottom and the antimony to its ſideb fo that 
both were gotten off clean and in full quantity: A piece wa 
broken off the Regulus, which weighed 38 4 grains; and was 
kept to be reſinod upon the coppel apart; the — of the 
remainder wWas . which being powdered and put 
upon two ounces of freſh antimony and melted down, the 
Regulus weighed 74 grains! The other pieces of 38 F grains 
being reſined on a coppel from the amimönlal ſubſtance mixed 
therewith by exhalation, promoted ſome time wir 4 blaſt 
upon it, eſpecially toward the latter end; a in ull the folfow- 
ing experiments of reſining on the coppel, 30 + prains'upon 
melting with borax in a crucible did not Hoſe above half a 
grain; ſo that the weight of the whole to the gald it heli, was 
38 4 to 30 $; or the gold almoſt g of the whole; che latter 
Regulus weighing ja gtains, and refined in the ſame manner 
weighed 63 grains, the gold being in proportion to the h˙¹le 
as 63 to 74, that is, nearly of the whole; ſo that — | | 
| 1 | 
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lus of gold and antimony, ſſing thro 2 
Ae weight, e lo 
to ſenſe; being of a —— lexion, more — harder 


to powder: Both the pa were n mixed 
— equal quantities > both — — nitre, and then fired, 
4 — 2 exhaled 


H of e 
n oſf u t 
wherewith the 2 was —— the Roe — — ex · 
haled, there remained in 
in a crucible did ſcarce "a grain Of — — par- 
cel of antimony, with which pry: Regulus of gold and an 
— 2 weighing wor 1 — —— their ag. ers 
gold 27 grains: were upon 
fine gold to ſenſe, only rope” won ge 
rently not fine and pale from the filver mixed with it in the 
— alloy, as appeared by comparing it on the touch -· tone 
oy ſovereign allayed with filver, holding apparently 
about 's fourth part of filver, as the ſovercign gold does a 
ſixth; 1 was it altogether — from copper, becauſe upon 
nealing, it always turned black on the furface; but-for the 
more exact diſcovery, ie was taken and firſt ex with lead 
upon a copple, for AO - r it might. contain; 
upon whic eration it came fort grains, waich waz 2 
grains leſs than it was before; 1 laſt was | 
with about two or three of ſilver, and ſo wrought. in 
- aqua-fortis for ſeparation of the ſilver; and their remained in 
Id: but 28 4 grains and yet it appeared upon the touch not 
ne, hut paler than fine gold, deeper than crown gold 
allayed with filver; ſo that what remained in it was necefls- 
rily of filver, and it might be eſtimated about 23 carats fine, 
or to hold in fine gold a Are ee t gol 
was by this refining with antimony may be eaſily com pm 
= 2 5 —— for alloy being deduded from ther qu 


9 — — — my os the remainder is — 


— everal parce Id, which was reco- 
— wad —.— from the —— antimony and gold, 
and alſo from the parcels of crude antimony reduced to Regs- 
Ius, are to be added together; that is, 30 grains, 63 grains, 27 
grains and 2 7 grains, rains, all which amount mw 1% grains, and 
which dedudic from the Grſt N of 163 $; the diffe- 
Fence is 16 3 which is more than , #2,” or very nears 


tenth: Where and how this loſs of gold ariſes, appears thus; 
8 of the ä was charged with 163 3 * 


firſt antimony was appt | 


„ a = mac a aac 


aw wma caiwmicco cc oo e ow mw a> waa. me_}þ cam oo Aa =m wm. od DI -- => © im @=©t wwea 


Ros SocteTy:;,/ 


22 Id of which the firſt Regul us, — 16 
—̃ . 


on the 3 127 
ld; 27 — £690 gold, * — den. con- 


in grains ſeparated from this firſt parcel of anti- 
mony he 15 rn ſbe-ta7 urine makes, L4G. WA hich 
1 R ſo mus was irreco- 
verably loſt in this parcel of antimony ; D the r of Ro- 
gulus weighing 124 +4 — melted with the reel of 
antimony, in proportion to the 2 piece broken 
$ grains; and on refining yield 0-008 
ao contain ↄ8 grains of the like and ſo _ * ſe⸗ 
cl of antimony mult be — with 3 towards which 


cighing 2) grains, being added, make go 2 ſhort 
4 uantity, charged upon this part of the firſt Regulus, 
foren grains. There abs he come low of gold —— 


a loſs was which continuall 
fly 1 8 — is in a boiling heat with the gol 
many wher _ of fly r Pen b e the fre; ras. that theſe ſocks 
were appeared thus ; when many of them ſtuck to an 
— . — and had Sao it of a deep red, aqua · fortis 
did not fetch off, or diſſolve a thing, but aqua: regis run off 
—— like a blasen, of 

tartar and — 1 


but 


upon the firing of the antimony 


It hath been ſuſpected that ſome - 


it from the antimony remaining therein; bat 
probable, becauſreſiners, to give their fine 

colour for gilding, put to it a third ot fourth, part of 

us Of hy 

ſtant practice among ſome of them, and with a great heat and 

ſtrong blaſt worlje of; in ee operation, in lame.puncee of 


gold, -- loſe one grain · pr 14.33 211 : 0 ; 
| Thom thy melted e ans eg cd with 006 4 


of ume © 
A * — Pad he pgs wed 


off;-and reſerved 


for to 83 the remainder which wa — * 


melted down a ith the ſame anti d 
onthe top; and thereupon — — 


= 6 9 74 grains after refining e 63 
grains; and that 


gold, ſeparated ſrom this ſecond parcel of an- 


in the ſame; water; There 
make a vehement confſagration 
" a 

25 —— be didipated by the blaſts. upon the co. 


which is a con». 


123 grains, from - 


Teh 


Io b farily uſed s ; 
— by. Ladies, dach ent 1 


\ 


grains, 
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4-4 that the Regulus did not fo 

or in all 2 experiments of melt 
the ſame Regulus again with the ſame antimony, the Regulu 
gained weight: From this ſecond Regulus a piece was broken 


off and reſerved to be refined a-part, weighing 36 grains, the 


wn, as the 


remainder, which was 55 grains, was mel 


former, and in the ſame antimony; whereupon the Regulus | 


came forth in weight 72 2 17 grains ns —— 
The firſt piece of 30 o grains bei 2. 

duced 24 — of 

produced 28, grains — the Regulus, upon the third — 


of 27 grains produced 55 grains: So that cach of the pieces 


— about + of geld. and but 4 of antimonial ſubſtance, 
= lofing ſomething of 4 proportion at each melting, tho 


jo ng ag gained 1 in! Sho remaining antimony being 
Regulus by 2 with nitre and tartar, as before, 


4 = that Aae — away upon the coppel, their remained 


impurity was wholly * the alloy, and upon refining it firſt 


with lead upon the coppe] for 7 . 3 — ages | 


tis, after the melting down af — more than the double weight 


ed 19 4 grains, having lo 


of filver, upon which occaſion there remained 15 grains, and 

chat not po ectly fine, but retaini 

the touch about 23 carats. — 
from the firſt quantity of 1 


of gold is thus computed; 


ns.” And the ſeveral parcels of fine gold: produced of the 


1:14 grain-ſh quantity by 8 4 grains or nearly 4, 


A parcel * crown- gold weighing 82 + grains was melted 
04. and the antimony was made 
to fume away in a crucible to a _—_ ; then the antimonial 


* with an ounce 


rr of that Regulus was exh on a coppel; whereup 
—5 remained 84 grains or one + . than the 


quantity ; and this muſt ha for want of a heat ſtrong 
Whence, 


. — + at laſt to ſorce off all the antimonial ſubſtanc 


in a crucible, it e forth 80 grains 


i. grins ming being leſs than the leaſt part oſ the pro- 


4 portion 1 


# 4 


Gi | 
& 
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t there was © confiderable lofs; and there iz 
ground to ſuſpect, that it might be upon ſome accidental diſſe. 
© | rence in the managin 
_ ſeparate and ſettle; 


ne gold ; . _ — — 


of gold is ran; and this was not ſo ne as that extracted 
out of the firſt antimony in —— but this 


ſomewhat of filver, upon 


41+ grains, a 12th part or about 
grains, being ded for alloy, the remainder is 1297 


Regulus, according to the accggint given in lar, being 
24 grains, 28 5 — ns, 85 2 14 + grains; the whole makes 


= 2A, wwe ˙ . . A A ee 


> ww I a 


7 _ 


again. 29 


+. 8 
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ern,, as 
tion of copper, that muſt be in it, according to the uſual allo 
of crown-gold; and that there remained copper in this old 
appeared by its black colour upon nealing,, as alſo by the Joſs 
upon working it with-Jead on a coppel, whercupon' it came forth 
only 76 grains; G that antimony in a far greater proportion is 
not ſo effectual as lead in exhaling or ſeparating copper from 
gold, but doth only retain it with itſelf, whillt the gold ſepa- 
rates and ſettles in a Regulus at the bottom; neither is it ſo de- 
ſtroyed, but that it my in part at leaſt, be united to the gold 
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A nonſtrous Birth; by Dr. Sam. Morris. Phil. Tranſ. Ne 138. 
TD HIS monſtrous female birth had two, heads, hoth the faces 
were very well ſhaped; the leſt face looked ſwarthy, and 
never breathed ; the left head was the biggeſt ; the tight was per- 
ceived to breath, but not heard to cry; betwixt the heads was a 
protuberance like another ſheulder; he breaſt and clavicles were 
zery large, about ſeven inches broad, it had only two hands 
d two feet: The brain in each head was very large, the back- 
bone from the neck to a loins was double ; x oy were alſo two 
FRrth (Nr on each ſide the Thorax, the Teft was the largeſt; it 
had alſo two pair of lungs, one info] + Sow heart; thoſe on 
the left ſide were blackiſh, the other Jooked well; the Mediaſts- 
num 1 T2 two hearts from each other: The Aorta and 
Vena Cava. below, the diaphragm were ſiggle, the diaphragm 
having only three perforations, as- is uſual; but a little above it, 
they were each divided into two branches, diſtributed to the two 
hearts in the figure of a Greek Y; the gullet in like manner a 
little above the diaphragm, viz. about the fifth Yerrehra was 
divided into two branches, one aſcending up into each throat: 
There were allo two ſtomachs, the One naturally Jhaped, the 
other was a Kind of a great bag; at one orifice it was continued 
with the true Pylorus, and at the other with the Duodenum; it 
contained a lab | 


*', 


74 1 , 593 3 #5 r F ; 
ance like Megoni um, as is uſual in children new. 


ly born; there was only one 555 but very large, and the gall- 
bladder proportionable ; the ſpleen was, alſo fingle, and large, 
45 alſo the inteſtines ;. and all the parts of the Tower belly, elpe- 
clally the left kidney, ,were large; the Uterys was, of a common 
ſize, but the Clizorzs was large: The. Secundine. of an extraordi - 
vary magnitude, weighing about eight pounds. 
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Red Snow near Genoa; by Sig. Sarotti. Phil. Tranſ. Ne 139, 
| p. 976. E 1 

WHERE fell the mountains, called Je Lang be, a great 
. quantity of 4 if you will, bloody fnow, from which, 
upon ſqueezing, there came water of the ſame colour. 


The Strufture of the Noſe; by M. du Verney. Phil. Trasf. 
. Ne 139. p. 9766. 1 
M DuVerney obſerves, that the cavities of the noſe are filled 
LY A with many cartilaginous Lamine diſtin& from each other 
every Lamina being divided into many others, all folded almoſt 
into a ſpiral line; and that the Os Cr:broſum is made up of the 
extremities of theſe Zaming, which terminate in the root of the 
noſe, the holes wherewith it is perforated being the interval 
between the Laminæ; that they are deſigned to ſuſtain the inner 
coat of the noſe, which being a principal organ of ſmelling hath 
received from nature a very great expanſion, being folded round 
about together with theſe Laminæ, that by this contrivance al 
4 4 4 may take up a very little room: This coat is filled with 
many branches of arteries, veins, and nerves, whereby it hath z 
very exquiſite ſenſe; yet, becauſe the particles of odorous bodies | 
are fo ſubtile, that they cannot but v gently touch the organ; 
by this expanſion they are enabled to ſtrike a er number of 
parts at once, and ſo render their impreſſion ſtronger; this coat 
is alſo furniſhed with a great many ſmall glands for moiſtening it, 
the better to entangle the dry odorous particles; the more exqui- 
fite this ſenſe is in animals, the greater number of Laminæ t 
have; thus the noſe of a hound 1s better furniſhed with them than 
other animal ; and not only the number, but alſo the length 
the Zamine contributes to the ſenſe of ſmelling; for which 
E -moſt Popes, as the carnivorous and graminivorous 
ve their noſe not placed in the middle of their face as man, 
but lengthened to the very end, | | 


Obſervations in Brazil and Congo. Phil. Tranſ. N“ 139. p. 977- 
N Zrazi} there are certain little animals called pous de 
Pharaon, Pharoah's lice, which enter into the feet between 
the ſkin and fleſh'; they grow in one day as big as beans ; and 
they are not preſently extratted, they cauſe an intolerable ulcer, 
and the whole foot corrupts. „„ 
Amongſt the fruit - trees in Grail, there is one, whoſe fruit 
1s called Niceffo, with only two leaves; each of which is larg: 
enough to cover a man. DD 
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la the kingdom of Congo are ſerpents 25 foot 1 which will 
ſwallow 2 A whoſe ſheep; they are Liied they ſtretch 

and baſk themfelves in the fan, and aſter cutting off their heads 
and tails, and embowelling them, the Blacks eat them, and they 
find them ordinanly as fat as hogs: The ants are ſo namergus 
and large, that the author reports, that being one day fick a: bed, 
he was forced to order himſelf to be carried out of his room, for 
fear of being devoured by them; as it often happens to thoſe of 
Angola; where you may allo find in the morning the ſkeletons of 
cows devoured by theſe animals in one nihalt. 


A Child ravenry-ſix Tears in the Mother's Belly, ous of the 
Uterus; by Dr. Bayle. Phil. Tranf. N“ 139. p. 979. 
Me, Mat hem being with child perceived about the end 
© of the gth month ſuch pains as women uſually have, when 
about to fall in labour; her waters alſo broke, but no child fol- 
lowed ; for the {| of 20 years ſhe perceived this child to ſtie 
with ma Pn or 2 but for the 6 laſt years ſhe 
did not feel it move: She died Zune 18th, 1678; and being 
opened, a dead child was found in her belly without the womb, 
in no manner joined or faſtened to it, with the head downwards, 
the buttocks hanging towards the left fide ; all the back part of 
this child was covered with the Omentum, which was about. 2 fin- 
rs thick, and adhered cloſe to ſeveral of its body, not to be 
arated without a knife, and yet no blood enſued : This child 
weighed 8 pounds  Averdupois ; the {cull was broken into ſeveral 
pieces; the brain of the colour and conſiſtence of ointment. of 
toſes; the fleſh red, where the Omentum adhered; other parts 


| whitiſh, yellowiſh, and ſomewhat livid, except the tongue, 


which had its natural colour and ſoftneſs ; all the inward parts 
were diſcoloured with a blackiſhneſs, except the heart, wh 
was red, and without any blood: The forchead, ears, eyes, | 
noſe were covered with a callous ſubſtance, a finger's breadth 
thick: * cutting the gums, the teeth * as in groun 
perſons : The body had no bad ſmell, tho 2 alter it 
was taken out of the mother's belly: The length of the body 
from the buttocks to the top of the head was 11 inches: 
The mother died about the 64th year of her age. Rs. 
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A Woman Hydropical on her left Teſticle; by Dr. Hen. 
Sampſon. Phil. Tranſ. Ne 140. p. loco. , 


HIS woman was about 50 yes old, was married, but 
never had any child, and ha been a widow for 10 years | 
before her death ; in which time ſhe was much oppreſſed with 
grief, and her belly by degrees began to ſwell; yer not much, 
till about 4 years before ſhe died: In 1677, at which time ſhe 
4 ee 216 Ib. Dr. Sampſon adviſed her to the uſe of cathartic 
hydragogues and diuretics; after the uſe of which for ſome time, 
ſhe weighed but 200 ; but ſtill the morbific matter was re- 
accumulated to the diſeaſed part; fo that reſolving to forbear fur- 
9 medicines, within half a year after ſhe weighed 2 50 Ib; her 
Hy being at laſt ſo far diſtended, as to hang down as ſhe fat, a 


. way below her knees: Upon opening her, there was dif- 


arged about 20 Ib. of a browniſh water or Hrun, from one of 
the veſicles of the left Ovarium; and having ſeparated the 
muſcles of the Abdomen, there was no Serum nor hydropic 
water found, but a heap of bladders of ſeveral ſizes preſented 
themſelves; from the largeſt of which there iſſued about 200. 
more of a brown and thickiſh $:rum with a ſediment of the colour 
of amber; ſome of the leſſer were about the bigneſs of a child's 
head, yielding a ſlimy Serum, in confiftence and colour like the 
myucilage of quince-ſeeds; others were much lefs, ſome as big as 
a man's fiſt, tome as an ordinary apple, others as a walnut; moſt 
of which contained a Serum like the white of an egg; in ſome of 
them not quite ſo viſcous, and ſomewhat white, like ſtarch newly ! 


boiled; At length he perceived, that all theſe bladders wers 


s ſome way relating to the womb; wherefore, having ſeps- 
rated the O Pubis, he took out the womb; and then he 
obſerved, that the right teſticle or ovary was but ſmall and white, 


- and its veſicles in a manner dried up, but the left was ſwelled to 


a vaſt bulk; the above-mentioned bladders, in one of which were 
contained ſo many pounds of liquor, being nothing elſe origi- 
nally but the Ova belong to this left Ovarium : The teſticle 
or ovary itſelf, when emptied of all the Serum, weighed together 
with the womb, which was but light, 25 Ib. and the quantity of 
Srum amounted to upwards of 112. 
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Clock aſcendent upon an inclined Plane; by M. de Gennes. 
4 | on 74 Phil. TranC N 10. f % - 1157 
1G. 4 Plate IV. repreſents the inſide of the machine placed 
an inclined plane; the whole invention confiſts in a 
weight, which cauſes the machine to work in the following man 
ner: The circle FG H being placed upon an inclined plane A B 
is divided into two unequal parts by the line G L; in order to 
reſtore to the leſſer ſection its AÆquilibrium, there is faſtened to 
the extremity; of the radius DF, a weight F; that a Wheel or 
clock may thus ſtand not only in Æquilihrium, but alſo aſcend. 
upwards, there is a drum placed in the middle of the clock, 
which incloſes the ſpring of the pendulum, on which drum the 
radius DF is faſtened ; 5 thus the ſpring being mounted forces 
the drum to turn, and ſo to raiſe the weight, which it cannot do 
without its becoming more heavy, in regard that coming to the 
point E, it is farther from the centre, than when it was in F, 
and thus the wheel turns on that fide as the ſpring gives way. 


An Engine to make Linnen- cloth: y M. de Gennes, Phil. 
Tian. N. 14% p 1% %/ ᷑iriNnn 
= 18 engine is no other than a mill, to which are applied 
all the parts of a weaver's ordi loom; it conſiſts of 
four principal parts; viz, the _ A A Fig. 5. Plate IV. two 
footſteps or treddles BB, one clapper C, and two arms DD, 
DD: The ſerpent or iron bar A A has two elbows EE, to 
| which the ends of the rope are fixed that raiſe and depreſs the 
treddles BB; FF are two fourths of a circ'e, that ſucceſſively 
reſt upon two arches or bows of iron GG, which are above the 
2 C, in order to raiſe it; HH are two teeth of iron, ad- 
ded to the ſerpent, making an angle of 25 degrees with F F and 
KK, ſerving to depreſs a Bacule or ſweep, which is in the arm 
that carries the ſhuttle ; the treddles differ not from the common, 
only the cords that hold them pendulous are fixed in the elbows” 
of the ſerpent, which in turning raiſes and depreſſes them by the 
help of two little pulleys, on which the ropes turn: The cla 
u ſupported between two pillars with a ar double twilted,. 
which cauſes it to make a kind of ſpring, and naturally to yield 
forwards to beat the cloth; LM is one of the arms which ee, 
freely into the canal or pipe N N, ſupported by four pillars of 
wood OOO; its motion proceeds from the following parts, 
PQ is a Bacule, which tho' unequally divided by its ſupporter 
R, is yet in Z£quilibrio, the end PR. being e to weigh * 
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actly as much as RQ: At the extremity of this Pacule, is tied 


a cord; which paſſrs thro the pulley 8, and terminates at the 


extremity of the arm, where it is faſtened to a little bowl M; at 


the other extremity of the ſame arm; that is, towards L, is alf 
faſtened underneath a cord, which paſſes thro* the pulley T, and 


which carries the weight U : At the ſame end of the arm is ad. 


ded a little niche Z, about the bigneſs of half the ſhuttle ; then 
over a little bar XI, which paſſes a-thwart the arm, there are 


two other little picces of wood, with two teeth at the end, 


which enter into the niche Z. thro' two holes on one fide and the 
other: To the ends of theſe little pieces of wood is à little boy 
of whale · bone or ſteel, which keeps the two ends aſunder, and 
ſorces the teeth, which are at the other end, to enter into the niche, 
before the ſaid * themſelves; at the points 11 are two rope; 
that paſs thro' the pulleys 22, faſtened tr the pillars 0304, each 


of them baving a little weight at the end big enough to keep it 


from paſſing thro' a little bowl which is under each pulley : Thi 
arm ſo diſpoſed goes and comes into the hole N N in the follow. 
ing manner; a tooth of the ſerpent already deſcribed ſtrikes upon 


the extremity of the-ZBacute „and {{o cauſes the end Q to 


riſe up, which drawing the cord faſtened to the point Q; 
the arm LM to advance forwards; but when afterwards the 


tooth of the ſerpent 1s come out, then the weight U tied-to the 


other end of the fame arm by a cord which paſſes thro' the pulley 


T, forces the {aid arm by its weight to return again: When the 


arm LM is in its ordinary place, the two little pieces of wood 


into which the bar X Y enters, encloſe the ſhuttle by means of | 


the whale-bone ſpring ; but when the ſaid arm aproaches the 
other oppoſite arm, then the cords tied to the points x1, being a 
little too ſhort, and the weight at their ends not being able to 


is thro', the ſpring gives way a little, and ſo the ſhuttle is no 
er encloſed by the arm which carries it, but is wholly receiv- 


ed and graſped by the other, which likewiſe in its turn, deliyers 
it back again in the ſame manner, i] 
The motion of the whole machine is in proportion to that of 
the handle of the ſerpent ; for then the arms cauſe the threads to 
, and immediately one of the arms begins to ſlide in to- 


wards the oppoſite arm, to which it carries the ſhuttle and re - 


tires immediately; at the ſame time one of the quarters of a cir- 
cle, which held the clapper clevated, retires, and leaves it to 
flap, and 5 the oppoſite quarter of a circle elevating itſelf, 
the other elbou changes the threads, and the other arm retires, 
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The e this machine are theſe: 1. One mill win 
ſet 10 or 12 of theſe Boms a- going. 2. You may make the cloth 
of what breadth you pleaſe. 3. There will be fewer knots in 
the cloth, ſince the threads will not break ſo faſt as in other 
looms, becauſe the ſhuttle, by which the threads are generally 
broken, can never touch them; in a word the work will be car- 
ried on quicker and at leſs charge, in regard that inſtead of ſeve· 
ral work-men- which are required in making very large cloths, _ 
one boy will ſerve to tye the threads at the ſeveral looms as faſt - 
as they break, and to order the quills in the ſhuttle, LY 
A Conjefture at Diſpoſitions from the Modulations of the © 
V 42 Tranſ. N“ 140. p. 1017. 5 . 
FH E author obſerved that in ordinary diſcourſe words were 
ſpoken in perfect notes, and that ſome of the company 
uſed eights, ſome fifths, ſome thirds; and that the words of the 
rlons diſcourſe which was moſt agreeable, as to their tone, con- I 
ſted for the moſt part of concords, and where of diſcords, . ne 
ſuch as conſtituted harmony; and the ſame perſon was obſerved 
to be moſt affable, pleaſant and beſt natured in the company; 
and this ſuggeſts a reaſon, why many diſcourſes which one hears 
with much pleaſure, when they come to be read ſcarce ſeem the 
ſame things: From this difference of muſick in ſpeech, we may 
conjecture that of tempers; the Doric mood ſounds gravity and 
ſobriety ; the Lydian, freedom; the Zolic ſtillneſs and compo- 
ſedneſa; the Phrygian jollity and youthful levity; the nic 
ſooths the ſtorms and diforders of the paſſions; and it may be 
reaſonably ſu d that ſuch whoſe ſpeech naturally runs into 
the notes peculiar to any of theſe moods, are in diſpoſition ſimi- 
lar: The ſame thing may be ſhewn from the cliff as he that 
ſpeaks in gammut to be manly; in CF a Ut to be of an ordi- 
nary capacity, tho? good diſpoſition; G Sol Re Ut, a man to 4 
be peeviſh and effeminate and of a weak and timorous fpiritz; 
ſharps ſhew an effeminate ſadneſs. as flats do a manly melan- ' 7 
choly; and a perſon that has a voice in ſome meaſure agreeing = 
with all cliffs ſeems to be of good parts and fit for variety of em- 
ployments, yet ſomething inconſtant in his nature: A conjeCture 
may likewiſe be made from the times; thus ſemi- briefs may be- 
ſpeak a dull and phlegmatic temper ; minims a grave and ferious _ 
2 crotchets, a prompt wit; quavers, vehemency. of 
paſſion, and theſe are uſed by ſcolds; a ſemi- brief reſt may de- | 
note one either ſtupid, or fuller of thoughts, than he can utter; 6; 
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_ minim-reſt, one that deliberates; crotcheſt-reſt, one in a paſſion: - 
ſo that from the natural uſe of mood, note and time, we may 

collect diſpolitions.Þ 
The making of Microſcopes; by Mr. Butterfield. Phil. Tran 
e e N“ 141. p. 1026. = | 
; R. Butterfield tried ſeveral ways for the making of glaſſes 
from the bigneſs of a great pins head or leſs, as in the 
flame of a tallow-candle, or one of wax, but the beſt. method 
of making them clear and without ſpecks, was in the flame of 
ſpirit of wine well rectiſied and burning in a lamp; inſtead of 
cotton he made uſe of very ſmall filver wire doubled up like 2 
ſkean of thread; then he took up his beaten glaſs, after firſt 
waſhing it. very clean, upon the. point of a filver needle filed 
very {mall and wet with ſpittle, holding the bit of glaſs in the 
flame till it was quite round, and no longer for fear of. burning 
it; and if the ſide of the glaſs next the needle was not mel 
= he preſented the rough fide to the flame, till it was every where 
=_— ually round and ſmooth ; then he wiped and rubbed it with 
4 Goh leather; and afterwards put it between two pieces of thin 


l 4 © braſs, the apertures being very round, and that towards the eye 
= as large almoſt as the diameter of the glaſs, and fo placed ina 
frame with the object. Foo . 


The Speaking Trumpet improved; by Mr. J. Conyers. Phil. 

OO e tht: p. 1047 * 

Els teflecting trumpet conſiſts of two parts; BY Fig. 6 
Plate IV. is a large concave pyramid, about a yard long, 
or it may be of any manageable length, open at the baſe, and 
terminated in a concave head at the cone B; within this is faſten- 
. ed a bended tube A 4: This trumpet at a meeting of the Royal 
. Society in Arundel-houſe did diſtinctly convey ſome words croſi 
=_— the garden and the river Thames, even againſt the wind which 
= then was ſtrong, and the words were written down by a perſon 
| ſent over for that — 17815 whereby it appeared that a reflecting · 
trumper, made after this or ſome other like manner, of wood, 
tin, pewter, ſtone or earth, or which may be beſt, of bell-metal, 

will carry the voice as far, if not farther than the Jong one in- 

vented by Sir Sam. Moreland ; beſides that it ſeems to take off 

from the frightful noiſe, which happens near at hand in the uſe 
of the long trumpet : By Sir Sam. Moreland's trumpet Fig. 7. 
angularly arched in the middle, the delivery of found 4 
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diſtant place was much ſhortened ; and by another Fig: 8. with 


found was almoſt wholly obſtr > 3.65 OLD: 
An Abſeeſs in the Liver, Stones in the Gall-bladder and 


conjoined , Kidneys; by - Dr. Edu. Tyſon. Phil, Tran. 
N | 


_— 


faſtened to the diaphragm in an unuſual manner, and the 
colon ſo firmly joined to the liver, near the gall-bladder, that it 
could not be ſeparated without inciſion; the gibbous part of the 
liver towards the right fide appeared diſcoloured, in which mak. 
ing an h there iſſued out plentifully a perfect pus, which 
was very fcerid, as f f 
near the fiſſure; this purulent matter was not contained in any 
tis or bag, but in ſeyeral Sinus's in that part of the liver; 
whereas the other parts ſeemed ſound and well coloured: This ab- 


ſcels might well be preſumed the cauſe of that lurking fever that 


took oft the 2 and under which he laboured about ſix 
weeks, yet without much complaint of fickneſs, being only trou- 
bled with irregular heats, and ſometimes ſuch as were impercep- 
tible to the patient himſelf; he had twice or thrice, but at great 
intervals, proxyſms of cold fits like an intermittent fever, — 2 
fetor and drineſs in his throat as proved obſtinate to all medi- 
cines. His ap hing death was attended with other ſymptoms 
that uſually follow the affection of the brain and neryous ſyttem 
the patient had formerly been often ſubject to the yelloWhaundice. 


he gall-bladder was full of ſtones, as alſo the Mearns Cyſtt- 
cus and Ductus Communis as far as the Duodenum, and ſeveral 
ilarius; there was no 


{mall ſtones were found in the Porus | 
fluid gall in the bladder, but ſome that was ſoft, and of a deep 


yellow oker colour that filled up the interſtices of the ſtones; 


theſe ſtones were of various bigneſſes from a nutmeg to a 


corn, of a darkiſh A oker colour, altho' in ſome there 2 


peared Laming of a browner colour; when a little dry they 
leemed ſoapy to the touch; they were light, and their ſeent very 
feetid like that of the lent. matter in the liver; they were 
friable, and generally of a triangular figure, of inclining thereto, 


but all were angular; the fides next the ga)l-bladder were — 


berant and conyex, the other two ſides were flat, ſo that having 
the leſſer angle towards the centre of the cavity of the gall-blad- 
der, like ſo many wedges they filled it the more compleatly, and 
they were more than 9 in — 1 n | 


* 


* 


three large angular arches, e nearly from end to end, the 
H E liver was obſerved in this ſubject to be very large and 


as alſo from a wound made in its concave: part 
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Ihe ſtructure and conjunction of both kidneys were uncom- 
mon, the parenchyma of the one 2 continued over the 
ſpine to the other, ſo that they both made but one continued 
emilunar body; they were very large, and the part that con- 
joined them and lay over the ſpine was ſomething ſmaller than 
the true kidneys, with three ſeams on its external membrane, 
tho” internally the parenchyma ſeemed not to obſerve ſuch a 
diviſion, but was the ſame with the ſubſtance of the kidneys; 
the emulgent veſſels were very numerous; for beſides two 
larger veins that were ſubdivided into ſeveral leſſer ramifica- 
- tions, there were divers others that were fingle, even to their 
inſertion into the Vena Cava; the middle part, by which beth 
kidneys were conjoined, was alſo plentifully provided with 
blood-yeflels; for it received from the Aorta two arteries 
which before their inſertion were each ſubdivided into three 
branches, and it ſent out two veins, which, afterwards uniting 
into one, centred the Vena Cava; beſides at the ſeam in the 
lower part of the left kidney there was a vein and artery, 
which afterwards inſerted themſelves into the Hiac branches of 
the Aorta and Cava; ſo that nature, tho' ſwerving from her 
wonted rule in forming this part, yet was provident in furniſh- 
ing it with veſſels; there were only two Ureters, but the Pe 
vis in each kidney was remarkably dilated, and that of the 
left was the Jargeſt, having a triple origination ; the right had 
but a ſingle one and was leſs. "© IG 
. 4 was of opinion that this ſtructure of the kidneys 
might oCcaſion both the dilatation of the Vena Cava, and of 
Pelvis; for the middle part that conjoined both the kidneys, 
lying over the Vena Cava, would by its weight hinder the free 
return of the blood, and thereby enlarge its own channel; fo 
likewiſe the Urerers running over that part that conjoined the 
kidneys, might in ſome poſitions of the body have their paſlage 
ſo e that the urine being hindred and regurgitating 
might well and ſtretch the membrane of the Pelvis to that 
capacity. c 
A Fig. 9. Plate IV. is the right kidney; B the left; C the 
middle part conjoining both kidneys; de, three ſeams inthe 
coat of the kidncys; G the Aorta; hh two arteries from the 
Aorta, which are aftcrwards ramificd into three, and ſo in- 
{erred into the ſaid middle part; I the Vena Cava; K K two 
veins ariſing from the middle part, which eee into one, en- 
tred the Vena Cava; LM, a vein and artery ariſing at the ſean 


J, which at laſt are both inſerted into the Hiac branches * 
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n and Vena Cava; N M the emulgent arteries; OO the 
enulgent veins; whereof ſome are ſingle and others variouſly 
7 ET, PP the Pelvis of both kidneys, that of the left be- 

is very large; Q( the two Urerers. „ 


Four Ureters in a Child; by Dr. Edw. Tyſon. Phil. Tranf. 
=— N“ 142. p. 1039. eee 
P ON opening the body of an infant, there was obſer ved 
= a double Ureter to each kidney; their origination in the 
kidneys were at ſome diſtance from each other, but afterwards 
thc two on the ſame fide were incloſed in a Capſula or mem- 
brane, that feached to the bladder, where thoſe of the right 
e were inſerted ſeverally, yet near each other; but on the 

y el ſcemed to enter at one and the ſame orifice : The 
ondule Renales in embryo's and infants are larger proporti . 
gonably than in adults; Dr. Zyſon found they had a large ca- 
iy each, which, by blowing into them emptied, themlelyes 
7 ys _ veins, the right paſſing into the Cavs and the leſt into 
the emulgent. 1 ; 3 
4 Fig. 10. Plate IV. the right kidney, whoſe ſurface ſeem - 
ce to be variouſly divided; B the emulgent vein; C the cmul - 
et artery; dd two Ureters belonging to this Kidney : Fig. 11. 
eryreſents the two Urerers of the Tefe kidney, which a little 


mY 


” 
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elo it are both encloſed in a common Capſula or caſe, and ſo 
continucd to the bladder: A Fig. 12. is the Glaudula Renatts 

of the right fide; B that of the left; C the Vena Cava; da 
ein or Ductus opening from the cavity of this gland, and en- 


ring the Cava; ea vein from the left Glandula Nenalis in- 
iat 2 branch of the left emujg ent. 


De Art of Refining; by Dr. Chr. Merret. Phil. Trans. 
A i 2 0 | N 142. P- 1046. * 5 1 eg A 2 
HE deſign of this art is the ſeparation of all other bo- 
dies from gold and filver; which is done four ways; 
viz. by parting, by the teſt, by the almond-furnace, or the 
Wiwcep, and by mercury. _ _ 8 | a og 
= Parting is done with aqua-fortis, which the reſiners make 
bus, rake ſaltpetre three pounds, Dantzic vitriol two pounds ; 
et them be well pounded and mixed in a mortar, and then 
rst into a long-neck, an earthen · veſſel ſo denominated from its 
« nad, then: fix or eight of theſe long necks: thus filled, are 
ed in each ſide of the furnace in a range built with iron 


bars, of the form of a parabola, at above nine inches diſtance 
bs” * | | from 


eight ranged in order, til 


116 MEMOIRS J tb 
from each other, and cloſed at the fides with bricks; the up. 
per arches are left open to put in and take out the pots; over 
the {aid arches they lay large bars of iron, and then they cover 
all the top of the furnace with loam, the body of each 
neck lying expoſed to the fire, and the neck without, to which 
the receivers either of glaſs or German pots are well Iuted: 
Oblerye that if it be not Dantzic vitriol, which is made 
with copper, but Zngliſþ which is made of old iron, th 
water will be weaker, and make a dirty coloured verditer am 
wholly ſpoil it; beſides the ſilver will not gather ſo well to the 
copper after ſolution, and thereby becomes black ; the lute is 
Ine of good loam, ſome horſe dung, and a little colcothar, 
alcho' the two former do well; the luting being well wrought 
and applied, they make a gentle charcoal fire under the pots 
for three hours, and then they increaſe: it for three hours 
more; about the ſeyenth hour, they make a vehement hot 
fire for four hours, and caſt in towards the end well dried bil- 
lets of the th of the furnace, whoſe flame furrounds all 
the pots, and finiſhes the work; next we + the receivers 
arc carefully ſeparated from the long necks; this work is uſy- 


ally performed but once in 24 hours, and ſometunes twice; 
Some refiners diſtill 100 weight of the materials in a caſt iron- 
pot in à furnace. of this invention; vis. two yards high or up- 
wards, into which the iron pot is put in at the top, and thereto 
a head of earth fitted, like that of a large diſtilling alembic for 
chymical oils, with a large belly running out into three branches 
cight 4 3 from the 1ron-pot, the middlemoſt proceeding di- 
rely forWards, the two lateral ones obliquely, four or fire 
inches in diameter, and five or fix long; to theſe branches glaſs 
bodies are fitted, narrow and hollow at both ends, large and 
globular in the middle, which are to be well luted on with 
colcothar, rags, flower and whites of eggs; to this firſt glaſs- 
body is luted on another 75 of the ſame figure and ſiae, and 
| they come to the-receiver. which-is 
an ery gallon glaſs ; all theſe rows of glaſſes lie on boards 
ſhelving from the head to the receiver; the two upper re+ 
ceivers of glaſs bodies * exceeding good Juting 2 the 
others common luting will ſerve; the conveniency of this me · 
thod is, that a little fire, and that of Newcaſtle coal will do 
the work, that F oy ſave 2 long- neck for each five pounds of 
materials, and that you need not break or unlute any of the 
receivers but the lowermoſt. The aqua-fortis being diſtilled 
off is put into a large cariben pot, and there is added 1 fine 
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| for an hour, and then the water off; this is re 
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6lver; one or two penny weight, which is called fixes, to ever 
of Agua: furt is, A ner hours will purge ir from 


Fir and impurity; and make it fic for parting; - which londlins - 


if the filver gilt be fine enough for wire, they only 
b if en wil be Fine enough or ire) chey cal 
water, to have it in ſmall pieces; but if it be only ſtandard; 
they firſt fine it on the teſt; theſe ſmall pieces taken out 
of the water, and well dried, are put into a tapering-glaly; 
2 foot high, and ſeven inches at bottom; and then che 
glaſſes are about two thirds charged with 4qua-forres, and ſet 
in a range of iron covered two inches deep with ſand,” with 
4 gentle charcoal fire under it; there will ſoon ariſe ſmall 
bubbles, and the water will alſo run over; in which caſe, they 
take off the glafles till they ceaſe to boil, or elſe pour ſome 
of it into 4 veſſel; if lead be mixed with it, there is no pre- 
venting its running over; after the cbullition of the water has 
once ceaſed, it will riſe. no more; the greenneſs of the water 
ſhews the quantity of copper contained therein; if the water 
boil over, it will penetrate the bricks ' and wood; they com» 
monly ay hv — ee range, with a x heat 
under it; in the morning, they gent r off the water 
impregnated with all the filver, the | 2 like black dirt 


at the bottom; and which being waſhed out is put into ſmall wg 


parting-glaſſes, and ſet over the ſand with fair conduit · water 


ed 

five or fix times, to ſeparate the {alt from the gold, which is 
now fit to be melted, and caſt into an ingot; for regaſning the 
filver, they uſe large round waſhing-bowls lined' within with 
melted roſin and pitch, for otherwiſe the water would eat the 
wood and penetrate the ſides of the bowl, and covered with 
plates ten inches long, fix wide, and a half or more 


| thick; into theſe bowls they pour a great deal of water, the 


more the better the verditer, and then the filver-water,” which 
working on the ſofter metal of copper, leaves all the flyer i 


| fine ſand at the bottom, the ſides of the bowl, and on the 


plares of copper, which being taken out is waſhed, dried; and 
melted for any uſe; as to the plates it is obſervable; that if 
they contain any braſs or ſhruff metal, they gather very little 
of the ſilver, the latter mixing with it: Verditer is made of the 
copper · water poured off from the filver, and whiting in this 
manner; 100 pound weight of whiting is put into à tub, on 
which the copper - water is poured, and then they are ſtirred 
together eyery day for ſome hours together; and when the 
| water 


— 


* 


on more of the green water, and thus continue 

| yerditer is made; which being taken out is laid | 
© largo vicces of challrin the fv, till ir be dey for che marker; WY. 
The water taken from the verditer is put into a copper, and Z 
- boiled to the conſiſtence of water-gruel, now principally con- 
fiſting of fale-petre reduced; moſt of the ſpirit of vicriol being 
with the — into the verditer; a diſh-full whered 
' being put into the other materials for Aqua-fortis, is re. 
dil and makes a double water, almoſt twice as good ag | 
that which is without it. 5 ey 1s x 
All metals arc ſeparated by the teſt from filver excopa goth | 
; becauſe they ſwim upon it when they are all melted together; | 
The teſt is thus made; there is an oval iron mould two inches 
deep, with three arches of iron at bottom, ſet at equal dif- 
tances and two fingers wide, if its great diameter be 14 inches 
and ſo,proportionally in greater or lefler teſts; this cavity 
is with fine powder of ' bone-aſhes, moiſtened with Lixt- 
= dun, made of ſoap-aſhes; ſome uſe cakes of -pot-aſhes, dt 
=_ other aſhes well cleanſed, which preſſed well together with a 
= muller, become very cloſe and ſmooth at the top; above in the 
middle is left a cavity to contain the melted filver, which is 
largeſt in the middle; for the bone-aſhes come up parallel to 
the circumference of the mould, only there is a ſmiall channel 
in that end the moſt remote from the blaſt for the running off 
of the baſer metals, made ſloping to the centre of the teſt; 
where it is not above balf an inch deep: The teſt thus made, 
is ſet u nealing 24 hours, and then put into a chimney a yard 
bigh, almoſt parallel to the noſe of a great pair of bellows; and 
then the filver is put into it, which being covered all over wit! 

billets of barked oak, the blaſt begins, and continues ſtrong 
the while; the lead purified from all the filver, which they 
_  _ eall the ſoap of metals, is firſt put in, and melts down with the 
filver, and then the lead and copper ſwim a - top, and run over 
the teſt, whoſe motion the refiner promotes with a long iron rod, 
drawn along the ſurface of the ſilver towards the fore-mentioned 
lit, and the metal is often ſtirred, that impurities may the 

better riſe; and by continuing thus to do, the ſeparation is 

made in two or three hours; and the greateſt part of the lead 

is made to fume away; if the lead be gone before the copper, 
the metal will riſe in ſmall red fiery bubbles, and then it ie 
faid to drive, and more lead muſt be added; the force of the 
blaſt drives the upper metals to the lower fide of the teſt, and 


pro- 


* 
' 
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romotes its running over: When the ſilver is fully refined; it 
23 very pure quickfilver, and, then they ks of their 
ſogs, and let it cool; in the cooling, the filver will frequently 
ing up from the middle in ſfmall-rays, and fall down again; 
2 filver be put into that which is melted, it: will 02 
into the fire: A good teſt will ſerve two or three firings: As 
ſoon as the filyer will hold together, they take it out of the 
teſt, and beat it on an anvil into a round figure: for the melting 2 
pot, which put into a wind furnace ſarroanded with coal, and = 
covered with an iron cap, that no charcoal fall into it, is then 1 
melted : If any droſs or filth be in the melting · pot, they throw ' _ - 
in ſome tincal, which colle&s the droſs that it may be ſeparated 
from it: Theſe melting-pots are never burned, but only dried, 
and will laſt a whole day, if not ſuffercd to cool, for in that 
caſe they infpllibly cg. 8 = 
In the almond-furnace, or ſweep, all ſorts of metals are ſepa" | 
rated from cinders, parts of melting-pore,. teſts, bricks, and all „ 
other harder bodies, after they are firſt beaten ſmall with a E 
hammer on an iron plate; thoſe which ſtick but ſuperficially 
to the ſilver are mathed off in this manner; they have a wooden 
round inſtrument two foot wide, ſomewhat hollow in the 
middle, with a handle on each fide, on this the materials ars 
put and held in a tub of water below its. ſurface, and thus 
waving it to and fro, all the looſer and lighter matter is ſepa- 
rated from the metal: The furnace is fix foot high, Fanny 
wide, and two foot thick, made of brick, with a hole in the 
middle of the top eight inches over, growing narrower'toy 
' the bottom, where at the gd po it ends in a ſmall hole; en- 
compaſſed with a ſemicircle of iron to hold the melted metal; 
about the middle of the back is another hole to receive the 
noſe of a great pair of bellows: When the furnace is annealed 
with charcoal, and hot, they throw two or three ſhovels of coal 
to one of the above-mentioned materials, and thus they pro- 
ceed during the whole work, which continues three days and 
nights without intermiſſion; in eight or ten hours the metal 
2 to run, and when the receiver below is pretty full; they 
it out with an iron ladle, and caſt it into ſows. in cavities 
or forms made with aſhes; the pallage hole is — 
ſtopped with cinders to keep in the heat; and when they thin 
2 quantity of metal is melted, they unſtop the hole to pala it 
1 matter be hard to flux, they throw in ſome flag, 
which is the recrement of iron, to give it fufion:- A ſtinking. 
blue ſmoke proceeds from the furnace, and ae dee 
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from theſc metals, andrefine the copper from the litharge, 
— nn RG: 
2 ckflver ver are { 

from dat, Sc. which is put into a hand- mill with quickſ ler, 
and made into an mn, ms and the duſt 450 by n oy or 
water upon it, and running out again by a 
this | our ivco-aniiros void wick »-belrkged is 
in the fire, baving a long iron neck three foot long, to which a 


receiver is fitted ; the mercury is diſtilled off into the recciver, 


and tho gold and filver remained in the bolt head. 


 Allum-Works; by Dr. Dan. Colwal. Phil. Tranſ. Ne 42. 
2 | j | p-. 1052. n oo 
ALLUM is made of 5 a mine, of ſea- 
weed and urine; the ſtone is found in moſt of the hills 
between Karlurough and the river Tees in the county of Tork, 
as alſo near Preſton in Lancaſhire; it is of a blueiſh colour 
and will cleave like Corniſp ſlate that mine which lies deep in 
the earth, and is indifferently well moiſtened with ſprings, is the 
beſt; the dry mine is not good; and again, too much moiſture 
cankers and corrupts the ſtone and makes it nitrous : In this 
mine are found ſeveral veins of ſtone called ers, of the 
fame colour, but not ſo good; here are alſo found, thoſe com- 
monly called Syake-ftones: For the more convenient working 
of the mines, which ſometimes lie twenty yards under a ſurface 
or cap of earth, th — 2 on the declivity of a hill, and where 
they may be well Zend ed with water; the mine is dug down 
4 to ſave carriage, and ſo the mineral is thrown near 
fore calcination, it will moulder in pieces, and yield a liquor 
of which copperas may be made; but on being calcined, it is 
fir for allum 5 as long as it continues in the earth or in water, 
it remains 4 hard ſtone ; there will ſometimes iſſue out a liquor 
com the fide of the mine, .which by the heat of the ſun be. 
comes natural allum: The mineral 1s calcined with cinders of 
Newcaſtle coal, wood, and furzes; the fire is made about two 


foot and a half thick, two yards broad, and ten yards long; 


| betwixt every fire are diviſions made of wet rubbiſh, fo th 
any one or more of them may be kindled, without prejudice 
to the reſt: Aſter that, eight or ten yards thickneſs of broken 
mineral are laid on this ſuel, and five or fix of them are ſo co - 
vered; they then begin to kindle the fires, and — 


\ 


look like fo many dead men: In order to obtain the Giver 


aces where they calcine it; being expoſed to the air be- 
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what height ſoever the heap be raiſed, which is often aboſt -- 
yards, the fires withoutiany further fuel, will burn to the 
and that ſtronger than at the firſt kindling, ſo long 48 ar 
 fulpbur remains in the ſtones: In calcining them he wind may” 
often do hurt, By forcing” the fire in ſome places too quickly” 
thro the mineral, and leaving it black and half burnt And —_— 
other places burn too much, and leave it red; bat Shiers the; _ 
fire paſſes gently, and of itielf, the mineral remains White, and , Þ = 
it yields the beſt and greateſt quantity of liquor: "The minetal, 4 
alin thus calcined, is put into pits of water, ſupported win Ml 


on 


" 


wooden frames, and rammed on all fides with Clay, about en 
yards long, five yards broad, and five foot deep, fer'with's 
current, that turns the liquor into a receptacle, from whence 
it is pumped into another pit of mineral, ſo that every pit off = 
liquor, before it comes to boiling, is pumped into four ſeveral © 
pits of mineral, and age 2p bo mineral is ſteeped in,four ſ 
reral liquors, before it be thrown away, the laſt pit Pen 3 

always freſh mineral; this mineral thus ſteeped in each of hx ẽ 
1 about 24 hours, is of coſe four days in pating? - 4 
the four ſeveral pits, from whence the liquors paſs to the bajts? oY 
ing-houſe ; The water, or virgin-liquor often gains in the firſt 


pit two pound weight, in the ſecond it encrealcs to five, in ix 
third to eight, and in the laſt pit, which is always freſh mine 3 

to twelve pound weight, and ſo in rtion to the good & 

of the mineral and its degree of calcination; yet often lid hh 

of ſeven or eight pound weight yields more allum than that k i 
ten or twelve, either from the badneſs/of the mineral oraguſu- ? _ 
ally, from the bad calcining of it; andif by afling the weak 3 
liquor thro” another pit of freſh mineral, 'you bring it to ton r 1 


twelve pound weight, yet the quantity of allum will be leſs: 1 
than when it was but eight; for what it gains from the laſt pit: 
of mineral, will be moſtly nitre and ſlam, which ſpoil the gocd: '  , 
liquor, and diſorder the whole houſe, till the {lam be wrouphe' = 
out; what they call ſlam is firſt perceived by the'redneſs of the * 
liquor, when it comes from the pit, cauſed either by che bat-* _ 
nels of the mineral, or as is commonly the caſe, the ever or? 
under calcining it, which in the ſettler Gals to the bottom, and: 
there becomes of a muddy conſiſtence and dark colouf? tt 
liquor which comes whiteſt from the: pits is the beſt ;*Whena' 
work is firſt begun, they make allum of che liqupr only har 
comes from the pits of mineral without any other ingredients, ! + 
Vox. II. : „ 7 
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and. ſo they might continue to do, but that it would ſpend ſo 
much liquor as not to quit coſt. e 
Kelp is made of a ſea- weed called Tangle, it grows on rocks 


the ſea, fide, between high and low water mark, when dry 


it will hurn and run like pitch, when cold and hard it is beaten , 


to aſhes, which arc ſteeped in water, and the lees are drawn 
off to two pound weight or thereabouts: Becauſe the county 
People, who furniſh the works with urine, do ſometimes mix ut 
with ſea water, which cannot be diſcovered by the weight, they 
try, it by putting it to ſome of the boiling liquor; for if it be 
good, it will work like yeaſt put to beer or ale; but if adulie- 
rated, it will ave no more effect than fo much water: It is 


who drink but little ſtrong 5 
The boiling-pans are made of lead, nine foot: long, five foot 
broad, and two and a half deep, ſet upon iron plates about two 
inches: thick, which pans arc. commonly new caſt, and the 
Places 5 1e five times in two years: When the work is be- 
gun, allum once made, then they ſave the liquor which 
comes from the allum, or wherein the allum ſhoots, which 
they call Mothers; with this they fill two thirds of the boilers, 
and put in one third of freſh liquor which. comes from the 
being t up with cold liquor, the fires | 
being thus filled ith. cold liquor, the fires having 
en never drawn out, they will boil again in leſs than two. 
hours time; and every two hours the liquor will waſte four 
inches, and then the boilers are filled up again wath green 
liquor: The liquor, if good, will ſeem grealy _— nitrous, 
it wilkbe thick, muddy, and red; in boiling 2 rs, it will 
be 36 pound weight, then about a hogſhead of the lees of _ 
is put into the boiler, of about a two penny weight, which will 
reduce the whole boiler to about 2) pound weight; if the 
Iiquar be good; as ſoon as the lees of kelp are put into the 
iler, they will work like yeaſt put to beer; but if the liquot 
in the boiler be nitrous, the kelp-lees will affect it but very 
lietle ; and in that caſe, the workmen muſt put in the more 
and. ſtronger lees; immediately as the kelp · lces are pur into 
the boiler, all the liquor is drawn into a ſettler, as large as the 
boilet, made of in which it ſtands about two hours, and 
iy that time moſt of the nitre and ſlam fink to the bottom; 
this ſeparation is made by mean of the kelp-lees; for when the 
whole boiler conſiſts of green liquor draum ſrom the pits, it is 
ſlam and nitre; but when — 
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qpſerved, that the beſt urine is that of poor labouring people, 
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. —— ne 
; then that liquor is out of the inte 2 
cooler, made of deal-boards, and rammed with clay; into this 
is put 20 gallons more or leis of urine, according to thegoodneſs 
or badnets of the liquor; for if the liquor be red, andiconſe- 
ently nitrous, the more urine is required; in moderate wen- 
ther the liquor ſtands four days in the cooler; the ſecond da 
the allum begins to ſtrike, gather, and harden about the fi | 
and at the bottom of the cooler; if the liquor Hhould ſtand ih +» 
the cooler above three days, it would, as they ſay, turn to 
ras; the uſe of urine is both to caſt off the ſlam, — 4 0 
the kelp lees from hardening the allum too much: In hot wez- 
ther the liquors will be a day longer in cooling, and the Hun 
in gathering, than when the weather is temperate; in ny. 
weather the cold ſtrikes the allum too ſoon, not givitg time 
the nitre or ſlam to fink to the bottom, and thus they are mie 
with the allum; and tho' a double quantity is produced, yet 
28 it is foul, it is conſumed in the waſhing ; When dhe liquor 
hath ſtood four days in the cooler, then that called Morhers'is 
TING a ciſtern, the allum remaining on the fides and at 
the bottom, and from thence the Mothers are pumped back 
into the boiler again, till it evaporate, or turn into Hum and 1 
ſlam; the allum taken from the ſides and bottom of the cor 
is A _ a ciſtern, — 22 e ne — —_ 
uſed for the Fame purpoſe, being about 12 pouid weight; after 
which it is — ic the Sion ing Wagna + Aﬀas waſhi 8, ft 
is put into another pan with a quantity of water, Where ft 
melts and boils a litele; then it is ſcooped into ® gr bak, 
where it commonly ſtands 19 days, and it is then fit for the 
market: The liquors are weighed by ch weight ; To har 
half a pint of liquor muſt weigh more than ſo much Water, 5 
; 5 - = --# IP * eee 
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ſo many penny weights. | | 35 
3 Fo 1 a 3 5 562 OG TREES. 
Green Copperas Works; by Mr. Dan. Colwal. Phil. Tranf. 
„„ N* 442. p- 1056. „„ 
| zeras ſtones, which ſome call gold ſtones, art found oh 
4 the ſea-thote in Eyes, Hampſhire, and ſo weſtward; there 
are great quantities on the cliffs, but not ſo good as thoſe'vh 
the ſhore, where the tide ebbs and lows over them; the beſt 
are of a bright ſhining filyer colour, che next are of a fuſt 


*-- F 


peg the — gravel and dirt in them of a darke N 
umber colour; ſometimes in Q heart of theſe ſtones are * 1 
1 2 | 8 - A 
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the ſhells of cockles and other ſmall ſhell-Eſh, as allo = 
pieces of the planks, of ſhips and of ſaa- coal. 


In order to make copperas, they plot out beds according un | 
the ound; thoſe at P:ford are about 100 foot long, 13 
ſoot broad at top, and 12 foot deep, ſhelving all the way to 


the bottom ; they firſt ram the . ery well with ſtrong clay, 
and then with cbalk rubbiſh, hotkey ta cy, 
from che ſolution of the ſtones, 1s 3 into 4 wooden ſhal - 
Je trough laid in the middle of the bed, and covered with a 
board, being allo boatded on all fides, and laid lower at one 

end than the cher e the * is conveyed 1 into a ciſtern 
under the: . re zoleral 


. 1 the very ane 


; 4 
ox ind of yitriolic earth, ok, 1. 4 will ſwell and ferment 15 ks 
ned dough ; when the bed is come to perſection, then once 
5 ih years. they refreſh it, by lay ing new ſtones a · t oP 4: when 


they makes new bed, they take a god gu uantii of the old 
ſh ſtones,” ther 


fermented earth, and mix 7 with fre eby the 
work is rooted ; thus the old carth never becomes uſeleſi: 
The = above · mentioned is made of ſtrong oaken boards 
well joined and caulked that at Deprford will conta in 3oo tuis 
of liquor; great care is to be taken that the liquor drain not 
thro! the Feds, or out af the ciſtern; the beſt way to prevent 
e, is to divide; the ciſtern i in the middle with oaken boards 
ed as be ſore, and thus any one of them may be mended in 
caſe of an deſett; the more rain falls, the more but the weaker 
will be the liquor, the 2 of which is tried by weights 
7 that pur 21 7 weight i is rich; or by put- 
ting an epg into the liquor, for the higher it ſwims therein, the 
ſtronger 25 the 3 and 
2 the liquor; for. a minute after the egg is pat in, the 


ot liquor will iLand-froth ; and in three minutes time, 


the i Ae be 1 worn off; a drop of this liquor falling on 
aQures of 
Fw Ts ale in alen. e a, 
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e liquor, which drains 


ſometimes it will ſwim near half 


or cotton, will 5 
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122 n pumped out of the above ciſtern into a boiler 
of lead: a | 
which 


ut eight foot ſquare, containing about twelve tuns, 
is thus ordered ; firſt they lay long pieces of caſt iron 
telve inches ſquare, as long as the breadth, of the boiler, and 
at the diſtance of twelve inches from each other, and twenty 
four inches above the fire; then they lay croſs-wiſe ordinary flat 
iron bars, as cloſe as they can lie, the fides being made up. 
with brick work ; in the middle of the bottom of this boiler 1s 
laid a trough of lead, wherein at firſt is put a hundred pound 
weight of old iron: The fuel for boiling is Newcaſtle coal ; by 
degrecs they put into the boiling more iran, amounting in all 
to fifteen hundred pound weight in a boiling; as the liquor 
waſtes in boiling t =_ ump in 3 the boiſer, 
whereby, and by a defect in ordering the fire, they were wont 
to be 20 days before it was enough, which they try by 8 
up a {mall quantity of liquor into a ſhallow earthen pan, 4 
2 bow ſoon it will gather and cruſt about its ſides; hut 
by the ingenious contrivance of Sir Nicolas Criſp the work is 
much facilitated ; for at his work at Deprford * boil off 
thtee boilers of ordinary liquor in one week; which is done, - 
fiſt by ordering the furnace ſo, as that the hat is conveyed 
to all parts of the bottom and ſides of the furnace; again, 
whereas they were wont to pump cold liquor into the boiler, 
to ſupply the waſte in boiling, by which means the boiler was 
checked ſometimes for ten 1 Sir Nicolas had a veſſel of 
lead called a heater placed at the end of the boiler, and à lit 
tle higher, ſupported by bars of iron as above, and filled wich 
liquor, which, by a conveyance of heat from the furnace wN. 
kept near boiling. hot, and thus it continually e the 
waſte of the boiler, without hindering its boiling; thirdly, by 
parting due proportions of iron from time to time into the 
3 for as ſoon as they perceive the liquor to boil lowly; 
they put in more iron, which will ſoon quicken it; befides, it 2 
they do not continually ſupply the boi 1 with iron, 
the N will gather to the bottom of the boiler, and melt” 
it, and it will do ſo if the liquor be not preſently drawn o 
from the boiler into a cooler, as ſoon as it is enough: The. 
cooler is; oblong, 20 foot long, nine foot over at the top, five. 
foot dee p, tapering towards the bottom, made of tarraſa; ibto 
this they let the liquor rug, as often 2s. it is boiled'cnovgh;. 
the 0 will be 14 or 15 days a gathering or Mooting, and 
a much on the fides as in the bottom, ui. above five inches 
duck; ſome put buſhes into the cooler, about which the cop- 
c 0, ö — " Peras 
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will gather, but at Deprford they uſe none; that which 
Nicks to the fides and to the buſhes is of a bright green, that 
in the bottom is of a foul and dirty colour; at the end of 1, 


days they convey the liquor into another cooler, and reſerve it 
to be boiled . 


a-new with freſh liquor; they ſhevel the copperas 


on an adjoining floor, io that the liquor may drain from it irto 


a cooler : The ſteam which comes from the boiling, is of an 
 acrimonious ſmell: Copperas may be boiled without iron but 
with difficulty, and without it the boiler will be in danger of 
melting: Sometimes in ftirring the earth upon the beds, they 
find pieces of copperas produced by lying ia the ſun. | 


Salt-ſprings and Salt making at Droit wich in Worceſterſhire; 
5 Dr. Tho. Raſtel. Phil. Tranſ. N“ 142. p. 1059. 
HE country is not quite plain, nor has it an hi 
T only ſeveral ſmall 9 the greateſt . 
chie within fix miles, which ſome call LZookhigh, ſuppoſing it 
to be the higheſt ground in theſe parts, becauſe the ſpt 
which riſe there run both northward and ſouthward ; near the 
are Clent-hills about the fame diftance ; on the other fide the 
Srvern are Aberly-hills, at about ſeven miles diſtance ; there 
are many ſalt-ſprings about the town, which is ſeated by x 


_ brook-fide, called Szhoarp-brook, rifing both in the brook and 


in the adjacent ground, tho' there are but three pits uſted; 
where the ſprings arc *alteſt nothing at all grows, but by the 
brackiſh ditches 3 After Atticus or ſtar- wort wich z 
pale flower: Some of the ſalt- ſprings riſe on the top of the 
ound, and theſe ate not ſo ſalt as others; the great pit called 
ich pit is three foot deep, and in it are three diſtin? 
ſprings rifing in the bottom; one comes into the pit north- 
another north-caſt, the third ſouth-eaſt, which is the ric 
both in quantity and quality; they all differ in faltneſs; the 
pit is_about 10 foot ſquare; the fides are made with ſquare 


cafioned by the faltneſs of the ground that ſeems to have beet 
4 bog; for digging to try the foundation of a Sl, the name of 
their falt-houſes, a long ſtaff was thruſt up to the head; the 


ſurface of the pit is made of aſhes: Tho' the brine be colder 


than other water, yet it never freezes; but the rain-water which 
lies upon the brine, in the extreme hard froſts will freeze s 
little. The foil on the lower fide of the town is a black rich 
earth, under which at we or three foot is 4 ſtiff gravelly clay, 
then marle ; thoſe who make wells for freſh water, if my find 
"9 priogs 
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ings in the marle, they are generally freſh; but if they fink 
ports he marle, they come to a whitiſh clay mixed 3 
in vhich the ſprings are more or. leſs brackiſh : In the great 
pit a6 Lprvici they have at once three ſorts of brine, Which 
they call by the names of Finſt. man, Middle-man and = 
nan, and they are of a different ſtrength ; the brine is drawn 
by pumps, ſo that that in the bottom is firſt d up, and - 
called the Firſt· man; by filling a quart. which held 24 ounces, 
troy of diſtilled water with the firſt brine, beſides the tare of 
the quart, it we 2:9: ounces, and made ſeven ounces and 
three drachms of falt without any addition; next day the fame 
ſak weighed ſeven ounces 6x drachms; ſo that four tuns of 
brine make above one tun of ſalt : The fame quart filled with 
Middle-man, which is the ſecond: fort of brine, weighed 2$ 
ounces; alſo a rt of brine, as it immediately came out of 
the ſprin d 28 ounccs, and the third ſort 275 ounces g 
ſo that what the firſt gains, the laſt loſes, which precipitates 
as much in 24 hours, as if it ſtood a much longer time: The 
2 of brine this pit 2 every 24 hours will make 450 
ls of falt, which is draun out two or three times a day. 
ln the beſt pit at Net beruiab, a quart of brine weighs 28 5 
ounces, it is 18 foot deep and four foot broad, and yields 6 
much brine every 24 hours as makes 40 buſhels of ſalt; there is 
but one ſpring in the pit, which. comes in two ſoot eight inches 
above the bottom; the worſt pit at Net her wich is of the fame 
breadth and depth as the ing, and a quart of its brine 
weighs 2.7 ounces, and yields as much brine; as makes about 30 
of falt; in this pit are three ſprings, two in the bottom, 
and one about two foot higher; theſe pits are: within fi yards of 
each other, and near the brook ;, the great pit is on the north- 
fide; and on the fouth-fide about a quarter of a mile lower are 
the two leſſer pits; in the great pit there is no variation either in 
the quality or ſtrength af the brine, but the ſprings in the other 
pits. are augmented by much rain and yield leſs ſalt: The brine 
i divided into Phars Wallings that every one may know his own. 
proportion; a Phat Walling is divided into 12 Weaker Brones; 
and every weaker Zrixe is divided into eight Burdens,” every 
bunden being a veſſel which contains about 32 gallons; whereof 
every one hath: fix burdens: of Fir/t-man; fix of Middle. man, and. 
fix-of Laſl.man; ſo that every one hath not only his E 
non in quantity, but alſo in quality: This brine is catried in 


coolers tu every man's ſeal by eight ſworn men, :called-Mafters. 


of the, Beachin, and tour. Middlemen,. and there put, into greas 
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tum for uſe : The fuel formerly "uſed was all wood, but fince 

that hath been deſtroyed by the iron- works, they generally uſe 
pit-coal carried 13 or 14 miles by land: The phats in which the 
Cine is boiled are of lead, caſt into a flat plate five f foot long 
and three over; and then the fides and ends are beaten up, and 2 


Ferie braiſed in the: middle; and ſet upon brick work, called 


ovens, wherein is a grate to make the fire on, and an aſh-hole, 
called a Zrunk; in ſome ſeals are fix of theſe pans, in ſome five, 
down to 4, 3, 2; in each of theſe pans is boiled at once as much 
brine as makes three pecks of white ſalt, called a Lade; and it 
is laded out of the pan with a loot, and put into barrows, which 
are ſer into Baſtals over veſſels called LZeach-combs, that the 
brine called Zeach may run from the ſalt, with which' they dreſs 
their phats, when the cold brine, they are firſt filled with, is a 
Intle boiled away; in theſe Baſtals the ſalt ſtands till it is dry, 
which is in about four hours, then it is carried into Cribs, which 
are houſes boarded on the bottom and ſides, where it is kept till 
fold, which is ſometimes half a year, or three quarters; in which 
time if the Crib be 2 it will not waſte a twelfth part, the 
falt itſelf being of ſo ſtrong a body; whereas in Cheſhire they 


are forced to keep their ſalt on barrows in ſtoves to dry, and to 
make it no faſter than they fell. 


For clarifying the brine nothing elſe is uſed but whites of 
gs; a quarter of a white of an egg is put into a gallon or two 
. which, being beaten with one's hand, lathers like 
Wap; a ſmall quantity of this froth put into each phat raiſes al 
the ſcum, ſo that the white of one egg will clarify 20 buſhels of 
fale; and by this means the ſalt is very white, and it has no ill 
favour, as that clarified with blood. ; HOT ot 
They uſe nothing at all to make it granulate ; for the brine is 


naturally fo ſtrong, that, unleſs it be often ſtirred, it will make 
. falr as big grained as bay-ſalt; and brine has been boiled to a 


conſiſtence of candy, and clods of ſalt as clear as the cleareft alum 


' have been produced, . reſembling iſle of May falt ; fo that they 


are obliged to put a ſmall quantity of rofin into the brine, to 
make the grain of the ſalt ſmall. | I 

Befides the white ſalt, there is another ſort called clod-ſalt, 
growing to the bottom of the phats, which, after the white ſalt 
w laded out, is dug up with a picker, made like a maſon's trowel, 
333 with ſteel, and fix d on a ſhort ſtaff; this is the ft 

Ir, and moſt uſed for ſalting bacon and neats tongues; it ma 
the bacon redder than other ſalt, and the fat eat more firm; if the 
{wine are fed with beach maſt, it hardens the fat almoſt as much 5 
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4 if fed with peaſe, and ſalted with white ſalt; it is much uſed by | 
c country women in their runnet-pots, and ey reckon it better 
- for their chee ſe; theſe clods are uſed to broil meat with, lay- 
2 ing them on coals; it is accounted too ifrong for ſalting beef, 
4 as depriving it of too much of its ſweetneſs. 3 
There is a third ſort of ſalt called Knockings, which candies 
on the ſtails of the barrows, as the brine runs from the ſalt, 
i after it is laded out of the phats; this ſalt is much uſed for 
7 2 ſame purpoſes as the clod - ſalt, tho it be not altogether ſo 
rong. . "= 
; There is a fourth ſort called Scrapings, which is coarſe and 
: mixed with droſs and duſt, and ſcraped off the phats when 
; they reach them, that is, when they take their phats off the 


fires to beat up the bottom, and it is bought by the poorer 
fort to ſalt meat with. | | 5 
A fifth ſort is Pigeon- ſalt, which is nothing but the brine 
running out thro” the crack of a phat, and hardening to a clod | 
on the outfide over the fire. NY = 
Laſtly, the Salt-loaves are the fineſt of the white ſalt, =— 
whoſe grain is made ſomething finer than ordinary, that it —_ 
may the better adhere together; which is done by adding a vj 
little more roſin, and beating it into the barrows when laded 
out of the phat. | 
At Droitwich they uſe no iron-pans as in Cheſhire and 
other places; for it has been found upon trials that the ſtrength 
of the brine doth ſo corrode, that it quickly wears out thoſe 
of forged iron, and breaks thoſe of caſt iron. 
This Droirwich-/alt is not ſo apt to diſſolve as Cheſhire ſalt, 
nor as that which is made by diſſolving bay-ſalt, and clarifying 
it, called ſalt upon ſalt, which appears by its keeping long 
without fire: No ſalt can be whiter than it, and conſequently 
none freer of droſs; it is alſo the heavieſt ſalt, a Wincheſter 
buſhel of it weighing half a hundred weight: In the time of 
the firſt Dutch war this falt was carried to the welt, where 
before they only uſed foreign (alt; upon firſt uſing it they 
complained it made their meat too ſalt, which Was b 
their putting to it the ſame quantity as of other ordinary ſalt. 


The Culture of Maize by Mr. Winthorp. Phil. Tranf. 

3 Ne 142. p-. 1063. 5 * 
HE corn uſed in New England beſore the Engliſh 
planted there, was called by the natives Weachin, and. 


known by the name of Maize in ſome ſouthern parts of A 
Vor. II. = America 
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America; the ear is generally about a ſpan long, conſiſting of _ | 
ſeveral rows of grain, commonly eight or more, according to 
the goodneſs of the ſoil, and in cach row are uſually upwardy 
of 30 grains; it is of various colours, as red, white, yellow, 
blue, olive, greeniſh, black, ſpeckled; ſtriped, Cc. ſometimes 
in the fame field and the lame ear; but the white and yellow 
ate the moſt common : The ear is clothed and armed with ſe. 
veral ſtrong thick huſks, not only defending it from the night · 
colds, it being the latter end of Sæptember before it be fully ripe 
in ſome parts, and from unſeaſonable rains, but alſo from 
crows, ſtarlings and other birds: Its ſtalk grows to the height 
of fix or eight feet more or leſs according to the condition of 
the {oil or the kind of the ſeed; the Virginian Maize grows 
taller than that of New England; and there is another ſort uſed 
by the northern Indians farther up the country growing much 


Morter than that of New England; it is always jointed like a 


cane, and fall of ſweet juice, like the ſugar-cane; and a ſy 
as ſweet as ſugar may be made of it, as hath been often wed, 


and whatever is ſweetned therewith could not be diſtinguiſhed 2 


from the like fweetened with ſugar ; at every * are long 
leaves almoſt like flags, and at the top a bunch of flowers, like 
the bloſſoms of rye: It is planted between the middle of March 
and beginning of June, but moſt commonly from the middle 
of April to the middle of May: In the moſt northerly parts, 


they have a peculiar kind called Mohauks-corn, which tho 


planted in June, will be ripe in ſeaſon; the ſtalks of this ſpe- 
cies are ſhorter, and the cars grow near the bottom of the 
ſtalks, and are generally of divers colours: The manner of 
planting it is in rows at equal diſtances every way, about five 


or fix feet: They open the earth with a hoe, taking away the 


ſurface three or four inches deep, and the breadth of the hoe, 
and fo throw in four or five grains at a little diſtance from 
each other, which they cover with earth; if two or three grow 


| =. may do well, for ſome of them are uſually deſtroyed by 
al fl 


or mouſe-ſquirrels: When the corn is grown up an hands 
length, they cut up the weeds and looſen the earth about it 
with a broad hoe, repeating this labour as the weeds grow; 
when the ſtalk begins to. grow high, they draw a little earth 
about it, and upon the putting forth of the car, as much carth | 
as will make a little hill, like a hop-hill; after this they give 
themſelves no other trouble about it till harveſt ; Aſter it is 
gathered, it muſt, unleſs laid very thin, be preſently 7 
of the huſks, otherwiſe it will heat, grow mouldy, and ſome- 


times 
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times ſhoot ; the common way, which they call tracing, is to 
weave the ears together in long traces by ſome parts of the 
huſks left thereon; theſe traces they hang upon ſtages, or 
other bearers either within or without doors; for hung in that 

manner, they will keep good and ſweet all the winter after, 


tho expoſed to all weathers: The natives commonly thre ſh it 
as they gather it, dry it well on mats in the fun, and then diſ? 


poſe of it in holes in the ground, which are their barns, well 

ined with withered graſs and mats, and then covered with the 

ſame and over all with carth, and thus it keeps "ay well for 
uſe; The Enghiſo have now taken to a better way of planting, 
with the plow making ſingle furrows thro' the whole field at 
about the diſtance of fix feet, or as they lee convenient, and to 


theſe they make croſs furrows at the ſame diſtance; Where 


they meet they throw in the corn, and cover it either with the 


weeds; this is repeated where they begin to hill the corn with 


where any weeds e the plough they uſe the hoe: Where 
the ground is bad and worn out, the Iadians uſed to put two 
or three of the fiſh called Aloofes under or near each corn · hill, 
where they have had many times a crop double what the 


nd would have otherwiſe produced: Aſter the crop is off, 
the fic oh pectally 


Ids are almoſt as well fitted for Engliſb corn, 

ſummer· grain, as peaſon or ſummer- wheat, as if lying fallou 

— had had a pn "65 3 tilth: e 1 
Engliſb, ially in | and which ts welt 

fiſhed, p — at — — a Nel French or Turkey 

beans, the ſtalks of the corn ſerving inſtead of poles for the 


beans to climb up by; and in the vacant. places between the 


hills, they plant ſquaſhes and ions; and many, afterithe 
laſt weeding, ſprinkle turaip-ſecd between the hills, and thus 
after harveſt they have a good crop of turneps; tho ſtalks of 
this corn cut up before it is too dry and ſo laid up, are good 
winter fodder for cattle ; but they utually leave them; on the 
ficlds for them to feed on; the huſks alſo about the ear are 
good fodder ; the Indian women ſlit them in narrow flips. and 
weave them artificially into baſkets of ſeveral faſhions: The 
Indians dreſs this corn for food ſeveral ways, ſometimes: boil- 
ing it whole, till it ſwell _ become tender, and ſo either 


— 


hoe or by running another furrow with the plow: When the 
weeds begin to over top the corn, then they plough over the 
reſt of the field between the planted furrows,- and fo turn in the 


the hoe, and thus the ground is better looſened than with the + 
hoc, and the roots of the corn have more ney to ſpread; 


cating - 
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eating it alone, or with their fiſh and veniſon inftead of bread; | 


ſometimes bruiſing it in mortars, and. 1o boiling it; but com- 
monly they parch it in the embers, ſo artfully ſtirring it, az 
without burning to be very tender, turned almoſt infide out, 
and alſo become white and mealy : this they fifr well from the 
aſhes, and beat it into meal in wooden mortars with a long 


ſtone for a peſtle; this is their conſtant food at home; and fre- 


quently when they travel, they put it up in a bag, and thug 
at all rimes it 1s ready for cating, either dry or mixed with 
Water, and they find it very wholeſome food: The Indians 
have another tort of proviſion from this corn, which they call 
ſweet corn; when the corn in the car is full and ſtill green, it 
hath a very ſweet taſte; this they gather, boil and dry, and 
ſo put it up into bags or baſkets for uſe; boiling it again cither 
whole or groſly beaten, when they cat it either alone or with ! 
fiſh, veniſon, beaver, or other fleſh, accounting it a choice 


_ diſh: They ſometimes roaſt theſe green and ſweet ears before 
the fire or in the embers, and ſo cat the corn; by which means 


they have a ſufficient ſupply of food tho? their old ſtore be en- 
hauſted: The Zng/ifs make very good bread of the full ripe 
ground corn; but it is not ordered as other corn; for if it be 
mixed into {tiff paſte it will not be ſo good, as if made onlỹ 
a little ſtiffer than for puddings, and ſo baked in a very hot 
oven, ſtanding therein either all day or all night; but becauſe 
upon the firſt pouring of it on the oven floor, it ſpreads 
abroad, they pour a ſecond layer or heap on every firſt, and 
thereby make ſo many loaves, which if fufficiently baked and 


1 good, will be of a deep yellowiſh colour, if otherwiſe, it will 


white: It is alto ſometimes mixed with half or a third 
part of rye or wheat · meal, and ſo with leaven or yeaſt it ii 
made into loaves of very good bread: Before they had mills, 
when they had watered and huſked the corn, and beater, it in 
wooden mortars, they boiled to a thick batter the coarſer part 
ſiſted from the meal and ſeparated from the looſe hulls by the 
wind; to which when cold they added ſo much of the fine meal 
as would ſerve to ſtiffen it into a paſte, of which they made 
very good bread :/ The beſt fort of food made of this corn by 
the 1 is 2 diſh called Sap; after firſt watering it ſor 
half an hour and beating it in a mortar, or elſe grinding it ina 
hand or other mill into the bigneſs of rice, they next ſift the 
flour, and winnow the hulls from it; then they boil it gently 
till it be tender, and ſo with milk or butter and ſugar, they 
make it into a very pleaſant and wholeſome diſh : This y 
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the moſt uſual fare of the firſt planters in theſe parts; and the 
Indians that feed much on this corn arc ſeldom known to have 


the ſtone. | {Wa q- * | 5 
The Engliſp have found out a way of making very good 
beer of this grain, that is, either of the bread made thereof; or 
elſe by malting it; the way, of making beer of bread, is to 
break and cut it into great lumps as big as a man's ft, and 
then maſh it, and proceed with it as with malt and its impreg- 
nated liquor, wort, either adding or omitting hops at plealare; 
To make good malt of this corn, a particular way muſt be 
taken; the barley malt-mafters have uſed all their ſkill to 
make good malt of it the ordinary way, but to no effect; for 
it is found by experience, that this corn, before it be fully 
malted, muſt fpire out at both ends, that is, both at root and 
blade to a great length; for which end it muſt be laid upon a 
heap a convenient time; wherein on one hand, if it lic of a 
tent thickneſs for coming, it will quickly heat and mold, 
and the tender ſpires be ſo entangled, that the leaſt opening 
of the heap . them off, and ſo hinders the further matu- 
ration of the grain into malt; on the other hand, if it be ſtirred 
and opened to prevent too much heating, the ſpires which 
have begun to ſhoot, ceaſe growing, and confequently the corn 
ain ceaſes to be promoted to the mellowneſs of malt: To 
avoid all theſe difficultics, the following method was tried and 
found effectual; take away the ſurface of the earth in a garden 
or field two or three inches, throwing it up half one way and 
half the other; then lay the corn for malt all over tae ground, 
and cover it with the earth that was pared off, and then you 
have no more to do, till you ſee the whole plot of ground like 
a green field, covered over with the blades of corn, which 
will be in ten days or a fortnight, according to the ſeaſon of the 
. then take it up, and ſhake the earth from it, and dry it; 
r the roots will be 10 entangled together, that it may be taken 
up in great pieces; to make it very clean it may be waſhed, 
and then preſently dried on a kiln, or in the ſun, or ſpread thin. 
on the malting floor: And in this manner, 2 grain that is 
will grow and be mellow, mealy, and very ſwert; and the 


er made of it, will be wholeſome, pleaſant, and of a good 
brown colour; yet beer made of the bread as aboye-mentioned,. 
1s as well coloured, as wholeſome and pleaſant, and more du- 
rable; and this is what they chicfly ule, 
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M of which there are two kinds; one with four rows 

grains on the car, the other with two; the former is the more 
commonly uſed, but the latter makes the beſt malt: The 
more recently barley hath been threſhed, it makes the better 


malt; but if it has been threſhed fix weeks, or upwards, it does | 
not make good malt, unleſs it be kept in — 75 temper; 
in 


whereof it cafily fails, eſpecially if kept up againſt a wall, for 
that which lies in the middle of the heap is freſheſt, that on 


the outfides and top is over dry, and that next the wall ſhoots, - 


and that at bottom rots; ſo that ſome grains do not come well, 
2s they call it, that is, they never attain to that right mellow 


temper, malt ſhould have, and thus by ſpoil all the reſt; and 


ſome grains come well, fome not at ome half, and ſome 
too much; the beſt way to preſerve threſhed barley long in 
good temper is not to ſeparate the chaff from it; but as 

as it is Unthreſhed, it is always good: Brewers uſe to ke 
their barley in large rooms on boarded floors, laid about a 


.Aeep, and turned at intervals with ſhovels: Barley that has 
been overhcated in the ſtacks or barns before it be ſeparated 
rom the ſtraw, will never prove good for malt, nor any other 
uſe; but tho' it heat a little after it is threſhed and kept in the 

- chaff, it will not be the worſe, but rather the better for it; for 


then it will come the ſooner, and more equally ; a mixture of 
barley that grows on ſeveral grounds, never proves good malt, 
becauſe it comes not equally; ſo that the beſt baricy to make 
malt of, is that which grows in one field, and is kept and 
threlhed together: Take then good barley newly threſhed, 


and well parged from the chaf, and put eight bolls of it, chat 


js, about fix Euglißb quarters, into a ſtone trough; where let 


it infuſe till the water be of a bright reddiſh colour, which 


will be in about three days, more or fewer, according to the 
moiſtneſs or dryneſs, ſmallnefs or bigneſs of the grain, and 


* according to the ſcaſon of the year or temper of the weather; 


in ſummer malt never makes well; in winter it will require 2 


longer infuſion than in ſpring or autumn: One may know 


when it is ſufficiently ſteeped by other marks than the colour 


of the water; as the exceſſive ſwelling of the grain, or its too | 


great ſoftneſs when over ſteeped ; being, when, in the right 
temper, like that barley prepared to make broth of; wm y 
2, barley 


ALT is made in Storlond of no other grain than barley, | 
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barkey is ſufficiently r th take it out of the trough, and lay 


it on beaps, and ſo let the water drain from it; then in two r 
three hours turn it over with a ſhovel, and lay it in a new heap 


about 20 or 34 inches deep; and this they call the comi 


, and in the right W of this heap lies the greatest 
wr z and in this heap it will le 40 hours, more or fewer, 


according to the forc-mentioned qualities of the grain, . 
before it come to the right temper of malt; whilſt it lies in this 
heap, it is to be carefully looked to aſter the firſt 13 or 16. 


Pe 
hours; for about that time the grain will 7 0 to put forth 
. Ul done, the 
malt muſt within an hour after be turned over with a ſhovel, 
otherwiſe the grains will begin to put forth the blade or ſpire. 


the root, which when they have equally and fu 


allo, which by all means muſt be prevented; for hereb 1 * 
malt will be utterly . er both as to its pleaſantneſi of taſte 


the malt ſhould not come equally, be- D 


1 fa 
cauſe that which lies in the middle being warmeſt will u 


come firſt, let it be turned over, that the outmoſt malt may lie þ : 
inmoſt, and ſo leave it till all come alike: As ſoon as the male 
s ſufficiently come, turn it ny 1 ſpread it to a depth nor 


exceeding five or fix inches, a the time it is 


* 


ſpread 


out, turn it over and over three or four times, after this tury 
it once in four or five hours, making the heap thicker by de- 
and continuing to do ſo conſtantly for the ſpace of 48 * 


* 


. leaſt; this 2 i turning it, cools, dries, and deadens 
becomes mellow, melts cafily in brew ing 

and then ſeparates entirely from the huſk; after which th 

p the malt into a heap, as high as you can; where let it lie © 

till it grow as hot as your hand can bear it, which uſually hap- * 

pens in about 30 hours; and this compleats the ſweetneſs a © 
mellowneſs of the malt; aſter the malt is ſufficiently head, 
IC Urs 3 

ter Of maſt”  * 
nother more flow; and a third if © - 


the grain, whereby it 


ſpread it to cool, and turn it over 
after; then dry it upon a kiln, an 
ſerye for 24 hours, give it a 


needful ; for if the malt be not thoroughly dried, it cannot be 


b. ee Dug ight 
cr one fire, whi 


well ground, neither will it diſſolve well in the brewing, and © i 
| the ale it makes will be red, bitter, and will not keep: The © - 
bell fuel is peat, the next charcoal made of pit · coal or cinders, © 
heath, broom, and farzes are naught; if there be not enough © | 
of one kind, burn the beſt firſt, for that gives the ſtrongeſt 


impreſſion as to the taſte. 
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© Obſervations on thi, Animalculs in the Semen of Animals; 
M. Leewenhoeck. Philoſophical Collections N“ 1. p. 3. 
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> 
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5 7 A 1 Tee ven hoeck upon viewing the milt of a live codfiſh, ? 


found the juice that run from it full of exceeding ſmall 
living animals inceſſantly moving to and fro; he obſerved the 
ſame thing in the milts of pikes or jacks, and he judged there 
were at leaſt 10000 of theſe animals in the quantity of a grain 
of fand; and theſe were ſmaller than thoſe he obſerved in 
beaſts, bur their tails were longer and thinner; he found the 
matter in the Vaſa Deferentia of a male hare, fo 
it was killed, exceeding full of theſe ſmall animals, reſembling 
tadpoles ſwimming in à clear liquor, but without motion; he 
alſo obſerved innumerable animals in the Semen of a cock, 


TY ko =_ r Ry” 
= FLY — 
5 


= os es Ao = q 
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which had been kept alone in a coop for five days, at lea | 


= 30000 in the bulk of a fand; theſe were like river-cels, and 
=_ they wriggled much: The almoſt incredible number of theſe 
—_ animals will appear from the following calculation; M. Ze. 


C 36 en hoer ſuppoſed, that in a quantity of nes of the mill 
7 


=_ of a male'codfiſh of the bigneſs of a ſmall ſand, there are con 
= tained more than 10000 Animalcula with long tails ; and con- 


fidering how many ſuch quantities of the 'bigneſs of a fand 


* | g - ; 4 iy" 
—_ might be contained in the whole milt ; he was of opinion, that 


than there were men _—_ at once, upon the face of the earth; 
for he ſuppoſes, that 100 fands in length will make an inch, 
therefore in a cubic inch there will be a million of ſuch ſands; 
and he found the milt of a codfiſh to be about 15 cubic inches, 
it muſt therefore contain 15 millions of quantities as big as 2 
fand; now if there be 10000 animals in each of thoſe quan- 
tities, there will be in the whole 150000000000 ; now to cal- 
=. culate the number of men upon the face of the earth at once, 
= there are in a great circle 3400 Dutch miles, whence he col- 
les the ſurfaccof the earth to be 9276218 ſquare Dutch miles, 
= and ſuppoſing one third of the whole to be dry land, which is 
= 3092072, and two thirds of this latter, viz. 2061382 to be 
inhabited, and further ſuppoſing Holland and Weſt- Friezland 
=_— to be 22 miles long, and 7 broad, which make 154 ſquare 
miles, the habitable part of the world does therefore exceed 
Holland and Weſt- Friezland by 13385; now if the number of 
E in Holland and Weſt: Frizcland be about a million, and 
ita 


the reſt of the habitable 2 of the world be as populous 


as theſe, which is very unlikely, there would be thirteen 


thou- 


ur days aſtet 


the mile of one fingle codfiſh contained more living animals | 


_ r 
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tuaſand,; . hty-five - millions of g nen at - I 1 


the face of the whole 5 but in the milt of the codñ 
8 were one hundred and fifty thouſand millions of animals, 


the number of the ſe „ wr oa 1 5 
by wore than ten times. | 
Fiery Damps in Mines; by Mr. Beaumont, Phil No 
Grow 14, 2 fy el weer 7 
vob emo gie the ſouth-eaſt of ft en 
place which nearly borders on Mendip hills, there 2 
gins a 2 of coal, conſiſting of ſeveral veins, which extends 
n ; there is much working in this 
and fire-damps continually happen there, ſo that 
have been killed, others maimed, and 


E ſome 


3 here maimed, a and the Turn-bean, 
which hangs over the ſhaft, has been thrown off its frame: 
The middle and more cafterly parts of this running are fo very 
hem to ron fiery damps, that there is ſcarce à pit without 
them ; to prevent miſchief, the colliers keep their air very 
quick, uſe no candles in their works, but of « Pier 4 
wick, 44 e which notwithſtand- 
r ight there, as others of 10 or 1 to the 
places, and they always place them behind 
and —— them to the breaſt of the work; 
When any one is burnt, their uſual method of cure is this; 
o preſently betake themſelves to a good fire, firſt bathing 
the burnt parts with hot cow's milk, which they uſe an 
ointment proper for butnings. Kia 
Theſe works are apt to take fire all the year rgund, and 
they will ceadily do it at any time, if a candle be carried within 
that air; but 8 and with greateſt violence in winter, 
wd chiefly 3 in a black froſt, when the air runs beſt; the danger 
of Gring is alike both in wet and dry grounds; but there ae 
no fumes from the mouth of any which bi lighted by © 
4 candle or torch : The damps lic as well towards the bottom 
or ſole of the work, as towards the roof, it being but 
an inviſible ſulphureous vapour ed thro\ the whole 
work ; There is not at the mouth of any ſhaft any unulual 
wind or currem of vapour which comes from beneath; in wr 
works there are often bubbles on the farface of water landing 


hem, which will N cake fire, if a dane: auory;.- 
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I we beginning of July 1618, after ſome gentle rains, which 
| I had 10 pelle . of the Garonne more than-ufual, 


this river ſwelled in one night to ſuch a degree as to carry away 


With it all the bridges and mills above Tholouſe; in the plain, 
below this town ſome of the inhabitants were drowned 


*ther Wich their cattle, others ſaved: themſelves b climbing vp 


treer, and getting to the tops of houſes: Ar the ſame time | 


:exattly, the two rivers of {Jour and Gaye, which fall from the 


175 8 as well as the Garonne and ſome other ſmall rivers of 


* 
* 


aſcoign, which have their ſource in the plain, overflowed ig 


the ſame manner, and cauſed the ſame devaſtations : The inha- 
Hirants of the lower Pyrences obſerved that the water ran with 
wviolence from the entrails of the mountains, about which ther 
were opened ſeveral channels, which forming ſo many impetaoys 


torrents tore up the trees, the earth, and great rocks in narryy 
places, here they found not a paſſage large enough; the water 


alſo which ed from all the tides of the mountain in, innume- 
table jets, all the time of the greateſt overflowing, had the taſle 


of minerals; in ſome of theſe paſſages the waters ſtunk, and had 


à pungent quality; ſo that the ſubterraneous waters ſeem to be 
the true caule of this overflowing, which paſſing. from the bowels ? 
of the earth thro! divers channels, had contracted that ſtench and 
V RE EET. J)%%CCͥͤ⏑ͤ%¾D eas 1 
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An Account of Flying; by Dr. Hook. Phil. Collect. N“ 1. p. 14 


IHE art of flying bath been attempted by ſeveral in al 
ages, particularly in the time of friar Bacon, who not only 
-affirms the art poſſible, but aſſures us, he himſelf knew how to 
make an engine, wherein a man fitting, might be able to come) 
himſelf thro” the air like a bird; and affirms, that there was then 
another perſon who had actually tried it with good ſucceſs ; and 


Dr. Hook informs us, that one Mr. Gaſcoigns bad allo tried i, 


but he dying, the thing died with him. 


- The Geur Deſnier, a ſmith of Kahis in the county of Main, | 


had invented an engine for flying; it conſiſted of two. poles or 
rods,” with an oblong Chaſſie or wing of at. each end, 


which Chaſſies fuld from above downwards, like the frame 


of a folding window; the tor fits the poles upon hs 
ſhoulders, © that two of the Chaſſies may be bole flv, ad the 


ther two behind him; the order of moving them is this; * 


7 


* 
einern XWLKca —— n 


aca £© D£+4 a mu... 


. tt = 2 -<t a wt A. =. wa 


Nora Bodrk” TE, 


i hr tor ig ag A befpte; Fig. 1 1. 
he rg the left leg, by means of the ſtring E, pulls down the 
kft wing B behind ; Sims immediate] after, Be left hand moves 
or ſtrikes 3 the left wing C — and at the ſame time 
the right foot by the ſtring F, moves or alls down the right wing 
D behind, 4 thus ſucceſſively and aſternately; the diagonally 


D  __ 


once: T'wo * ſeem to be wanting to LIN machine; firſt, a 

ſubſtance that ſhall. be exceeding 2 gat et of eat exten 

1 anc which ap app plied to 20, — 0 he body « fall wo ; 
0 it in the air; the ſecond is the fitti adjuſting o 

a wo ipod! to ſupport and ſteer - the flier, og god jul : 9 

14 to give the e motions and deli jc jo eh ho 


Of a Flying Ship; 1 Fr uhh Phil, Coletl. Ne I, p- 8. 


Fra ſeo Lana, finding that air is ta water as 1 to 640, con- 
cludes, that if a veſſel of glaſs or other matter could be made 
that ſhould weigh leſs dus the air that is. in it, and all its ait 
be exhauſted, this veſſel would be ſpecifically. lighter than ir 
iſelf, and would ſwim in it, and aſcend. on igh; and this 5 
* ble be done, by making a round veſſel of thin plate- 
weighing E ounces in a ſquare foot, and 14 foot in dia- 
meter; for the ſurface of the veſſel will be 6 16 ſquare feet, and 
the braſs. will w 72 no more than 1848 ounces; whereas its con- 
tent _— be 1437 + cubic feet, and that quantity of air will weigh, 
2355 F Goes, ſo that upon evacuating chat air, the velfel oF 

30) J ounces. lighter * air, and therefore will not o 
400 1 into the air, bu alſo carry 12 with it a weight of 307 1 
ounces ; and thus by enereaſing a th alk of the veſſel, without _ 
encreafin ng the thickneſs of the braſs plates, he ſuppoſes a kind of” 
ſhip may, be made to ſuim i in the air, and carry tuo of three 
men in it. 

Dr. Hook ſhews the fallacy of this authors reaſonin e 
luppoſes copper of 3 ounces in a foot ſquare, to be " ſufficient 
tuckneſs'to refiſt the preſſure of the air in a globe of” 14 fo 
diameter, nay of any dimenſion, which muſt he falſe; for the | 
preſſure from without inwards, tho? it be always the fame u 
equal ſurfaces, yet upon unequal ſurfaces the — is quite other. 
vile, for chere the prefſare Will be found not the fame, but 10 
encreaſe always in proportion to the ſurface; and conſequently,/the” 
thickneſs of . opper or any other metal muſt Loren in pro- 
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oppoſite wings always moving downwards, or ſtriking the air at + 
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Lighter than air, and 


[5 for it is mani A 
ing the ame ure of the „ Krger 


42 refiſtance « eſſure, there 
of preſſure that no . 


Problems touc his „ Intereſt ond Apotities, » 


_ Colle. N. 3. p. 34. : 
chai U problems b intereſt 1 
in ſymbols, to be reſolved by logarithms, and 


ae ld into 3 "ranks, whoſe tyabols are thus to be under 1 


Principal 


Time 


2 e or a te 
* Sum Are nd arrearage 50 
Difference of principal and ages © 

lit ela capitals ſtand = 91 logarithms pol the num 
the ſmall letters; D ar or what is 


Yue 2 2 . 1s ck 7 rob. problem ; Res. r Mone 


1 prob. D. 7, 7, i. 4 Re Re ＋ PSA. 
; 2 Prob. P. a, r,7. Res. A RTS P. 


ae n. 


. 1 concerning annuities ai 

_— 8 upon 3 1. The 22 
rate 

annuify 1s 


given, being thus eafi 
Rule FEW: as 1 3 of any N gr. of 1, 10, 


2 Ec. an The hm of $ To is GON or penſion to its 


oe prin arrearage of all 
the pay nents being . 
—— the reren ae. The Fable en 


6 8 x Prb 


£ | Rate, viz. 1b, cit ene 


ank touching comp d intereſt for a fingle ſum a! 


af N 1 the principal „ oy 
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5 455 Prob. Di p, 1. t. 2 Rev Re EPS 


2. Prob- D. 6, 1. t. Q: RA Di 15 25 
3. Prob. D. 5. nes Rex. = Poe, i 
4. Prob. D, p, 5, f. Q #7 Re SSD, 1 9 2 


* third rank touching annuitics e or 
Sep or an equivalent, at compound intereſt dif, 
is founded on the former of the two pre Xo 
Te "and the following ; vis. if the difference of princ 

and worth be once nk. the worth is eaſily 3 by 
ſubſtracting that difference from the pri ipal, which is ever 
greater, being the worth of the annuity at eee 4 


1. Prob. D. p, 7. 875 Res. PAR 
2. Prob. D. d, r, t. & p; Res. PER ZF 
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Okey Hole and ſome other ſubterraneous Caverns in N 
dle by Mr. J. Beaumont. Phil. Collect. N* 2. p. 1. 


. 
N 


2 famous grotto, known by the name of Okey-hole, much £ 

to by travellers; the entrance into it is in the declivity 
of theſe and is environ'd with rocks, having near it 
a'p 


hill 1 it be about a mile, and very ſteep: As you paſi 
into this 2 ou go 2 a 8 but advancing further 
8 * find the way rocky and uneven, ſometimes aſcend - 
1 deſcending ; the roof in the higheſt part is 
= eight fathoms from the floor, and in ſome p it is ſo 
low, that a man muſt ſtoop to paſa thro' ; its 1 various; 
page e in is, abour five or f fathoms; in others not 
above a fathom or two; it extends itſelf in length about 200 
ards: At the farther end of this cavern there riſes a large 
ſufficient to drive a mill, it runs all along one uf irs ſides, 
7 fall down about fix or eight fathom between ths 


rocks, 


N the ſouth · ſide o Mendig hill within a mile of Fells is 


recipice 10 or 12 fathom deep; at the bottom ß 
which m4 always iſſues from fo rock conſiderable current 

| of water; the naked rocks above the entrance, ſhew theinſelves * 
for about t fathom in height, tho' the whole aſcent of the: 


1 
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dred here, and were not convey d thither from any other place, 


rocks, and forcing its way thro the clifts diſcharges itſelſ "A 


a valley; within the cavern it is well ſtored with eels and hath 


ſome trouts in it, which muſt neceſſarily have been engen 


there being ſo great a fall of water near the entrance; in a 
= e der of frogs are ſeen all along the he 
and ſeycral other little animals in ſome ſmall ciſterns of water 
there; before you come to the middle of this cavern you meet 
with a bed of very fine ſand; much uſed by artificers to caſt me. 
tals in; on the roof, at certain places, hang great numbers of 
bats, 'as is ar Pg caſe” in all caverns, whoſe entrance 
16 upon a level, or lomewhat aſcending or deſcending, ET 
About five miles from this, on the ſouth-weſt part of My. 


into which you muſt aſcend about 15 fathows on the rocks; 


this cavern is not of fo large an extent as the former, neither | 


hath it any thing peculiar in it. 


© Theſe two caverns have no communication with the mines; 
but it is generally obſerved, that whereever mines of lead ore * 


are, there caverns of various kinds and ſituations are found; the 
molt confiderable in Mendip-hills is a cavern in a hill called 


Lamb; there is a deſcent about 10 fathom into a perpendicy- - 
lar ſhaft" then you come into a leading vault, which extend“ 
melf in length about 40 fathom, it runs not upon à lexel, 


but deſcends, ſo that When you come to the end of it, you are 


23 fathom deep rpendicular line; its floor is full of 


i '2 

J Jooſe rocks, its Me is Emi vaulted: with lime: ſtone rocks, 
with flowers of all colours hanging from them, which preſent 

a moſt beautiful proſpect to the eye, and they are always kept *? 


moiſt- by che diſtilling waters; in ſome places the roof is 


About five fathoms in height, in others fo low, that a man be 
mach ado to creep along; generally its width is three fa- /* 
thoms; this cavern croſſes many veins of ore; about its middle 
on the caſt fide lies a narrow paſſage into another cavem, 
which runs between 40 and 530 fathom in length: At the end of 
the firſt cavern there opens another large one about 60 fathom 
' circumference, 20 in height and about 15 in length: Ibe 
be e gueſſed | 


quency of theſe caverns on theſe hills may 
at, becauſe of the ſwallow-pits which 'often $ccur” there, and 


| are formed by the falling in of the roofs'of caverns; ſome of 
theſe pits are of a large extent and very deep; and in the bot. 
od ar the depth of 


tym of thoſe ſwallows, oaks have been fou 
1% fathom in the earth” —- 1 74 
5.45 4 4 9 


7 


A bu- 


dip-hills, near à place called Chedqer, lies another cavern, | 
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human Body, after being long buried; almoſt wholly converge, 

: | — Hair. Wil. Calla „ 858 — 

THE body of a woman that had been buried for 43 years E 

1 in a yellow dry earth, was ſound covered all over.with + _ 

very thick ſet hair, and ſtill retaining its human ſhape; but 

pieces and left nothing in the hands but a handful of Hair, 

there being neither ſcull nor any other bone to be ſeen, except 

avery ſmall part of that which was ſuſpected to be the great 

toe of the right foot; this hair was ſomewhat; rough at firſt; - 

but it afterwards grew- much harder, and of a brown red 

colour. % m Ul 14:15) CCC „ 
Dr. Tyſon obſerves that it is the opinion of the learned pb * 

noratus Fabri and others; that hair, wool, feathers, nails; - 

horns, teeth, Cc. are animal plants; Petrus Borellus:thinks; 

| that as plants, they may be tranſplanted, and made to grow in 

2 ſoll they did not at firſt; and what he relates concerning 

teeth being drawn and ſet again, Dr. Ty/on affirms to be truth; 

having tried it on himſelf: Tho the outward ſurface of the 

body be the uſual place | where bair grows, yet it hath been 

ſometimes found on the tongue, upon and in the heart, in the 

breaſt and kidneys, and other glandulous and 2 — _ 


TIO WT GI we YT” es 


* 


of the body; but there is ſcarce any internal part more 
to if than the Overis or teilicles of Emabe 


An Experiment N the 5 5 Dr. Jo. Bapts Al 
| Prunus. Ph Colle N. 2. P. 17. 8 4 


PON putting the virulent matter of a peſtilential bubg- ae 4 . 1 , 
| 


1 


into a dae and luting a receiver very cloſe to it, ane 
opplyio ſeveral degrees of firs; at firſt came over a water 
a 125 and oily matter, 1 laſt a ſalt aſcended into the WW 
neck of the retort ; the fire being removed and the glaſſes ſes | 
. there was emitted a ſtrong fetid ſcent, by Which 22 
r was ſtruck with violent tremblings, and to the taſte it 

was found ᷣ have an acrimony as ſtrong as Aua Regis; hence | 
it is no wonder that ſo many arc affected with continual yomit= _ Þ 
ings, diarrhoea's, pungent pains ,in.bubo's, and burnings ig 1 
carbuncles; hence alſo it appears why ſudoriſics are the beſt 1 
remedies; as they allay the acrimony, and drive.it out th 1 
| the pores; In: peſtilential caſes Dr. Aprumus uſed tomake inn, l! 
cifions with 4 lancet in the right and cft n eee 1 1 

| „„ | £5 | ton; | x 
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ſcton; and this he often tried with good ſucceſs, grdat aus 
tities of matter diſcharging itſelf 3 groat quap- 


An uni verſal Preſervative 2 Infection; by Dr. Jac. Jo. 
Wenceſlaus Dobrzeniky Nigro Ponte. Phil. Colled 
N“ 2. P- 20. 5 = | 55 5 5 

| Hatever perſon viſits patients, if he would preſere 

4 himſelf from infection, muſt be ſure, ſo: long as he 

continues within the ſphere of their ſteams, never to ſwal- 

low his ſpittle, but ſpit it out; for this author is of opiniog 
that ſpittle eaſily imbibes the infection, and that it is 4 propet 
vehicle for conveying it into the ſtomach, where it produce 
its fatal effects; he thinks that moſt diſeaſes, eſpecially peſti 
lential fevers, are infectious; that this proceeds oma in 
| ferment, which is emitted by the patient by way of ſteams inn | 

the ambient air, and which infects all things within a cerum 
ſphere or diftance ; and this drawn into the mouth Ty | 

—— is apt to inſect the ſpittle, which, being ſwallowed, in 
ects the ſtomach, and ſo the reſt of the body; but being i 

out, frees the body from infection; and therefore he conceive 

1 1 of a __ ſcent and taſte kept in hs mouth, 

and chewed to promote ſpitting, are very r and neceflaryi 

for phyſicians, ſurgeons — n arc obliged tw 

viſit infected perſons. . | 5 


A double Birth joined at the Breaſt. Phil. Collect. No 2. p. 30 
HESE two infant bodies began to be joined at the the 
vel, each having all its parts below to the very toes d:. 
ſtinct and ſeparated; upwards beneath the breaſts, theſe bi: 
dies divided again, and become diſtin and ſeparated, as he, 
low; when laid ſupine, they ſeemed to have but one body 
where joined, but when turned, there was a deep furrow 
between both, with each a diſtin back-bone ; each had vip- 

ples in their proper place reſpecting the ſeveral bodies, bait 
| one of each was ſeen before, the other behind with reſpe&w 
the whole ; they did not wake and ſleep together, 'they tucked, 
cried and exonerated a-part; they were chriftened Lite ol 
Priſtilia, tho' both females. EE. £9 
| There was ſuch another birth in Wales, and the children 

lived ſo long till they could talk to each other, which they 
did in tears, when they though: that the one muſt ſurvive the 
other ; but both happened to die together. 92 p 
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Abet. eig, and g porperuat/ Alnianat'; In Dr. K. 
1 +. e 1 5 Phil. Cale Ne 4. p. 18. Li 3 
T*HE garter Fi 2 and 3. Plate V. ſhews the number of 
T days, e e 29 5 Sc. which each of theſe my | 
| months of the var is to have; and in the buckle is diſcoy 
| thro' a hole, the days of a thirteenth month, 3t, 30; 31, 
zo, 5c; to be added to the years, 2, 5, 7, 10, 13; 15 18,/21, 
| 24, 26; 29% 32, + 3735 in all to 14 of 38, as in a cycle be- 
| hind, which being ſuppoſed a moveable one 38th part every yeat 
backwards, or contraty to the months in the garter, its revolu- - 
tion is compleated in 38 years; and the 38th. year current, of 
the year of the period or cycle is hewn thro' another hole; 
ace cvery century, or to one year in 100, add one day, vis. 
the oth year, or middle of the century, or rather to 
| the firſt fd year, ( becauſe the ficlt new „ March jon 
iso, happens 2 little after midnight, and after the. verng 
equinox) and then to every enſuing 1ooth year; which addi- 
Ws tional day being omitted every 230th. or 240th century wall 
= balance the account for ever. rr. 
= The new year and reckoning may beſt begin with the vernal 5 
W equinox, or rather with the day of the new: moon happening 
| near midnight about that time, as March: ioth, 1680. 
_ Thc Egyptian hieroglyphic of the ycar was a {erpent carved 
W into 2 cifcle or ring, with the tail in its mouth; but the em- 
WT blematical garter will be much more proper for Zng/and, and 
We is ſo exaQly fitted to the moon's motion that one day will not 
| be loſt or got in millions of yeatss. 
This almanac meaſures time principally by the moon, and : 
bach a great and near relation to the annual motion of the un 
| or earth; the unit or leaſt meaſure is a day, and the garter or 
lubi-ſolar year will be at a medium within about a week, or : 
oth part of the true ſolar year ; that is, fo near, that the dif- 
rence will not be diſcerned by populat obſervation, and 


WF therefore it muſt needs anſwer the ends of husbandry and 
WT other civil affairs tolerably well, and come often near, and be 
ſometunes prett exact; and at certain riods they balance 
| each other; and have a kind of coincidence or agreement, 
much better than the ſun's courſe has with the Julian account. 
The ancients generally computed their time by the moon, 
or by the lunar, or luni-ſolar year, as moſt of the caſtern_ 
coumties, if not the major part of mankind, do ſtill; which 
year confilted of real months to the numbet of 12 for the moſt 
| Vor. 5 T : | Part, 


* : # * 
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18, 24 compared with v. 27, 34 that the days of the uy N 
month were the ſame with thoſe of the moon; and the Greeks, 
particularly the Athenians, according to the inſtitution of their 
wiſe 47 Solon, did thus reckon their time; as the Romans 
alſo"did, till Julius Ceſar altered rather than mended the 


year. | * 783. 
Among the Greeks, Meton, Calippus and Flipparchus im- 
proved aſtronomy and rectified the accounts of time; Hippar 
thus the laſt of them flouriſhed about go or 100 years before 
ulins Ceſar altered the year; yet Ceſar, or his aftronomer 
Sofigenes followed Caligpus in —_— the Julian year; for 
Calippus's period of 56 years conſiſted of 27759 days as the 
Tame number of Julian years do; about three centuries and a 
half after + 0 the council of Nice, and about two centuries 
after that, Dionyſius Exiguus introduced the Decennoval cycle, 
called the golden number, for the celebration of Eaſter, fol- 
lowing Melon, the firſt and leaſt exact of the three, or rather 
both Mcron and Cæſar; two maſters, who were neither of them 
the beſt, and who would after ſome time diſagree, and remove 
to a greater diſtance from each other; tho both Cæſar and 
the church might have had a much better patern in Hippar- 
chus; and theſe their miſtakes have occaſioned thoſe antici- 
pations and differences that have embarrafled the accounts of 
time; and tho” many have propoſed laudable methods of recti- 
fying theſe accounts, yet they ſtill built on the old foundations 
which were infirm; Pope Gregory XIII. in his reformation of 
the calendar, about 100 years ago, was obliged to wave the 
golden number, and yet he has only palliated the diſeaſe; ſo 
rd it is to cure an error in the firſt concoction. 5 
The council of Nice appointed Eaſter to be kept the firſt 
Sunday after the firſt full moon after the 2 iſt of March ; be- 
cauſe the vernal equinox, which was on the 25th in our Saviour's 
lays,” did then happen on the 21ſt; and therefore the Gr 
lan reformation has brought back the vernal equinox tot 
day; but in this garter-year, Baſter will always e the firſt 
Funday after the firſt full · moon of the new year; tliſt is, after 
the vernal cquinox, according to the true intent and 
of the Nicene council, or as it was in the primitive times; 
be but a week moveable, or a month leſs moveable than now, 
either according to the old or new ſtile ; which might 22 
have prevented the difference, or ſerved as an expedient 


recbnciling the weſtern and eaſtern churches. 


tween the two ; 
is ſoldered a pipe I G bent upwards at G; PP is à {mall vel- 
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The three cycles of Merton, Calippus and Hipparchus were : 
all of them too large for the ſun, and primarily intended far 


the moon, or for a luni-folar car; however, that of Hippat - 
chus came neareſt to both, and very near the moon's period. 
Perhaps at firſt view Dr. Wood's period of 38 years may be 


looked upon but as a double Metonic, or Semi-callippic * 


one, Cc. but upon farther conſideration, it will be found 
otherwiſe ; for the periods of Meton and Calippus, as allo that 
of Hipperchus were all of them too big, not only for the ſun's 
period, but alſo for that of the moon; whereas Dr. Wood's, 


on the other hand, is too little for either, and requires one 


additional day almoſt every 1ooth year. © © 
 Meton's 19 years cycle, or Enneadecaeteris had 6940 days, 
whoſe double is 13880: Calippus's period of 76 years hai 
27759 days, whoſe half is 13879 f: Hipparchus's period of 
zog years had 111035 days, — 5 eighth part is 13879 5 
hereas Dr. Hood's period of 38 years hath but juſt 13879 
days; and he choſe rather to take the revolution of. the moon 


than that of the ſun, for his chief and primary meaſure of | 


time; becauſe, firſt, the lunar phaſes and . conſequently 
hs, are more cafily diſcerned than the ſun's annual. period 
eren by the meaneſt capacity; in the next place the obſerva- 


tions on the moon have been more numerous, more exa a5, 


far greater antiquity ; aſtronomers having had the help 0 
eclipſes of very diſtant ages for their guide, in finding out very 
'nearly the true meaſure of the moon's mean motion; laſtly, 
if we reckon by the moon, we may alſo do the like by the 
ſun ; that is, by months and years too; whereas on the con- 


trary, reckoning by a ſolar year, months are only empty 


names, and in meaſuring of times and ſeaſons, the moon is 


rendred of no uſe. 


A new Lamp; by Mr. Boyle. Phil. Collect. Ne 2. p. LY 


A BCD Fig. 4. Plate V. is a veſſel of latten well ſoldered 
4X BC, E 5 are two bottoms ſoldered to that veſſel; FG 
18 2 pipe ſoldered to the above bottoms, whoſe aperture is in 
the great cavity FA; H is a hole in the pipe FG opening be- 

Laus BC, EF; I is another hole, to which 


ſel fit to receive the wick of the lamp; LM. is a ſlender-pipe 
at both ends, and ſoldered to the cover A Din L, and 


to the bottom E F in M; fo that by that pipe the external air 
may communicate with the two hottoms, without penetrating , 
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Auto the — AF; Nis a ſhort pipe ſoldered to 2 hole in 
the cover AD, fo that thereby oil may be 1 Ip into the ca- 
vity AF, and it 1 01 be afterwards fto clofe with a cork: 
For the filling up this machine, you wuſt ſtop the aperture G 
of the pipe 10 with a long tube fitted for that purpoſe, a 
3 the upper end of the fn be clofe ſtopped, then 
| e 
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the oil be poured in by the aperture N; after which N is to 
ſhut up exactly, and both the others, vis. G and L to be 
opened; then the oil will run thro? the pipe 1G and fill be 
veſſel P, till its ſurface be in the fame level with the hole H: 
Now it is caſy to ſec that this lamp is free from all the incon- 
veniences Cardan's lamp is ſubject to; for, firſt, the air does 
not get into it by ſtarts, as it does in 1 but when 
the oil in PP is waſted and comes to have its ſurface lower 
than the hole H, the oil from the 9 A runs gently into 
Pp, becauſe its place in the cavity AP is cafily ſupplied by 
the external air, which gets up into the ſaid cavity A P thro 
the pipe LM and the hole H: Secondly, when the air con- 
tained in the cavity A F comes to be rariſied by heat, it drives 
out mych oil, and ſo may choaly up Cardan's lamp; but 
in this the oil being ſo driven out pets into the ſpace be- 
tween the two bottoms, as well as into the veffet PP; now 
the ſaid ſpace, on account of its largenefs, receiving twenty or 
thirty times more oil than the veffel PP, it follows that the 
furface of the oil therein riſes twenty or thirty times leſs than 
if all the oil had been driven into the ſaid veſſel; rherefore 
when we fill the lamp, we muſt take care that the pipe L be 
well cloſed, fo that the air between the two bottoms, finding 
po paſſage may keep the oil from filling that ſpace, which by 
_ that means, when the hole L is open, will be fit to receive the 
dil driven by the rarefaction of the air into the cavity AF: 
Z Thirdly, the oil being always kept almoſt at the ſame diſtance 
'* from the flame, the- wick will not be quickly conſumed: 
Fourthly, you have the conveniency of putting new oil into 
the lamp without moving or extinguiſhing it, ow clofing up 
G and L, and pouring the oil thro N, as was faid above. 


| Iyfinitely infinite Froftions; by Dr. Rob. Wood, Phil. 
= 5 Collect. N“ 3. p. 37. 4 
= 1 infinite fractions, or all the 2 r of the ſrac ⸗ 
4 tions, whoſe numerator is 1, are all of them together 
equal to 1. 1 e . . 
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1 is a 4 or rank of N 1 or 1 of all 


ed to be 


the fractions, whoſe numerator is 1, which is ſup 


continued dowpwards in infinirum: R is another ſeries of all 


the roots, whoſe numerator is 1, of all the powers of ſuch-frac- 
tions, like wiſe to be continued downwards in iufini- 
um: P are all rhe reſpective powers of ſuch e. VIS, 


wares, cubes, c. or ſo many ranks of geometrical propor- 
— e be Tee ae, both to AS 
Ifo downwards. - 
OE Each of the laid ranks of 1 1 5 with 
their reſpectise arg is equal to each ſeveral numbers 
under A reſpect 


. W's from the line ab, Fig, 5. Plate V. you © 
take ſur inſtance & part towarda a, ſuppoſe ac, and alſo from 


the other end of the of ot line a4, yon take two ſuch. parts, or 


t parts towards 5, of poſe I d, vis. a number of parts lets by. 


tuo than the whole line. ab was firſt ſu ppoſed to Me divid 


into, there, will remain the line cd = pgs = 4 of ab; then. 


E from cd you take 4 thereof towards a, ſuppoſe ce, and 
rom the other end 4 eee ſuppole df, there 
will remain only . e ; and if you ſtill go on ta 
take on the fide towards 4 of what was taken! and 
twice as much on the other I ugh towards I, there will be found 
between the two lines laſt taken always 1 of the line 
from which they were taken; from h + there may 


ſtill aſter the ſame manner be ſuppoſed to be ok two other | 


ſuch lines; but if this be ſuppoſed to be actually done an; 


i number of times, then ere will nothing more remain 
A 


* 


1 


for, becauſe t 


. 
e 


zoo MEMOIRS te 
and ſo the continued divifion on either fide will come exactiy 


7 


to the point g, ſuppoſing ag to be F of ab, and bg = z ap; 
tw 


all the lines taken away towards , which all together make 


, ich was taken away towards þ was always 
twice as much as that taken away towards a, the total ſum of 


up the line 775 muſt be twice as much as the line ag, which 
4 


1s the total ſum of all the lines taken away towards a, viz; 


ike conſtruction and demonſtration may be made uſe 
of in taking away any other part of any quantity, and the like 


part again of the firſt, and ſo in inſiniium; the total ſum of 


all the parts ſo taken, or ſuppoſed to be taken, ſhall be equal 


to any certain quantity, or part or fraction, whoſe denominator 


Mall be leis by an unit than the denominator of the firſt men- 
tioned part; (== + 


70 — Sc. And ſo, that which the incomparable Archimedes, 


in ſquaring the parabola, has only demonſtrated in one parti- 


| - | 1 1 5 | | 


3 : 
with a huge apparatus of preliminary propoſitions, amountin 
to a ler. ty is here Jniverlal emonſtrated in all jo”. 


which are infinite, and by a very mple and eaſy method, in 


Des Cartes way. | ; 1 
Now if each of the ſaid ranks of powers, together with their 


reſpective roots, be equal to the ſeveral numbers of fractions 
er A, as is demonſtrated by the lemma; then is A the ſum 

of them all, or equal to them all; that is, R +P=A=RKR 
+ 1; for R is the ſame with A — + or 1, or but 3; one infi- 
nite part bigger; wherefore P = 1, Q. E. D. viz. infinitely 
infinite fra are equal to an unit, v/z. to the leaſt integer 


| 1 
Hence it appears; 1. That there is a progreſſion in inſinitun. 


2; That there is a progreſſion not only to one infinite, but to 
ſeveral infinites, or rather to infinite infinites. *. this 
way be effected, that is, that this calculation may be made by 
very finite and ſlender capacity. 4. That this whole pro. 
ercthon, or theſe infinite progreſſions may be numbred or 
ummed up. 3. And that into a ſum not only not infinite, but 


| th yery {ſmall ag to be leſs than any number: It appears wor 
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bg Saag, and conſequently 5 ag, or the whole line 4h, 
18 E e Lots}, OE b 
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that ſome infinites are equal, others inequal, and that ons 
infinite is equal to two, three, or more, either finites or in- 
Experiments made with the liquid and ſolid Phoſphorus; by 
Dr. Fred. Slare. Phil. Collect. Ne 3. p. 48. 
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T HE liquid and ſolid phoſphoras do not materially differ,, 
being both made of ſubſtances taken from a human body:; —_— 
the liquid is a ſubſtance mixed with a liquor, that, tho' ic 
burns when in a ſolid maſs, will not offend the molt tender 
hand; this phoſphorus retains not very long its light, if cloſe 
ſtopped up; yet in one ſort Dr. Hare obſerved a kind of laſh-  * 
ing fix or ſeven times ſucceſſively, tho the glaſs were cloſely 1 
ſtopped: The other phoſphorus which is ſolid, differs not, s 9 
was ſaid, materially from the fluid, being made for the moſt 
from urine; and the doctor was perſwaded it might as well 
made of blood, if it could as cafily be had in Arnot uanti- 
ties as urine, ſince the latter is the Serum of blood ſtrained 
thro the kidneys: In this preparation, we have not only the 
common analyſis into phlegm, ſpirits, volatile falts, ſulphurs, o 
oils, but divers other extraordinary appearances before this nl 
grand product: The ſubſtance of this phoſphorus may be made 
as tranſparent as any reſinous body, and will melt like wax in 
warm water; and when cold, is exceeding tough, and cuts lie 4 
Luna Cornea, or rather ſomewhat harder; when it is all under 1 
water, it ceaſes to ſhine, but whenever any part of it chances ta 3 
emerge or get into the air, tho the glaſs be hermetically ſcaled, 
or perfectly ſhut, yet it will ſhine : Dr. Hare kept it in a; large 
gals without water for ſeyeral days, and yet it continually __ 
one with little or no diminution either of its light or weights 
Having written with the pointed end of a leſs vigorous pho. - = 
phorus ſome words, and removing them into the dark, the cha, 
rafters appeared very radiant and legible, like words written 
with a beam of light; and if theſe letters be carried to the fire, - 
and ſuffered to grow warm, they will preſently turn into dark 
lines, and remain as long as good ink may be thought to do: 
This light is very diffuſive, for having weighed one grain, and 4% 
counterpoiſed it in good ſcales, it continued to flame in the 
open ait᷑ for ſeven or eight days, and looking cloſe upon it, it . = 
emitted a white flame into the ambient air, which a large 
piece does very remarkably : After all had been butnt gung 1 
there remained no aſhes or recrements, ſave only a _ligle 
moiſture of a ſomewhat acid taſte; 'a larger piece, being 


ſuffered 
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ſigbted, by looking thro? a deep pair of f 
mien uſe ; he concluded, chat what glaſſes ſhould make this 


ſiee and diſtin ä em very plaiply. © 2. For ſecing to write, 


vi 8. upon — and * of 1 vane or 


„ MN oK / the 


- fukered to burn out, moe moiſture; which taſted like 
u weaker Oleum Suiph is per Campunam; its fumo ſeems ſul. 


nor is diſſolyed in water. 


3 
+ © 8 KG 


4 Way to bilp sone heel, by Dy. Hook. bon Ces 


Ne 3. p. 3. 
Due R. Hook, "Hividg found by many trials, . Tine the 
N could find 4 or to relief þ the uſe " 
concave ON for ſeeing obſects diſtinct at any d 
. Adered whether convex glaſſes might not be made uſeful fi for 
that , and perceiving that any one may be made ſhort. 


acles, ſuch as old 


man, whilft looking thro' theſe f 
eater diſtance, I alſo a 
15 red ; he then conſidered, that by 
ed between the odject and the eye, the image of the 
Aitance from the eye; and 


be made to appear at any d 
b all objects may thereby be made to appear at 
any convenient fits from the e; ſo that the ſhort᷑· ſighted 
4 will view the picture of the oßpject, in the ſame manner as 
the objekt itſelf were in that place; but then, becauſe the 
ictures are inverted, it will om uncbuth to one not uſed to 
ce them in thar poſtare, he therefore bethoaght himſelf of the 
following expedients; 1. If it be only to read what is printed or 
written, there is nothing more required than the inverſion of it, 
and then to hold the convex at à due diſtance; for the piclure 
of the letters ulli appear erect in the due place, for the eye to 


cracles, to fee things at 4 
other  natutally ſhort. 
e help of a convex- laſs 


this is the beſt expedient, ef, that the ſhort - fighted perſon 
ſhould firſt l to read with his naked eye upfide down. 
3. For diſtinguiſhing objects at a diſtance, he afferts from bis 
own gg that with a little __ of viewing objeQs 
inverted, one ſhall attain to as — an idea, and as true 3 
knowledge of all manner of E as if ſeen . in their 
natural poſture. 


nag Form of Soriedutal Sails for 4 Milly by Dr. Hook 


Phil. Collect. Ne 3. p. 61. 


ö HE. invention is ſounded on ha fame nel be Wi tht 
of the failing of ſhips, and other veſſels Tas the Led 


9p 


— . both on account of its nn as that it never 


eee  wmawGw ua a 


f 
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4 mipaer" 45 0 taal in the beſt poſtare. it is pofiible, 
dg ems of the mill, or the body of the mip: The firl prin 


then, which is common to both, is that the vane or Lil 


near 46 poſſible, a perſect plane and ſmooth ſurface, without, | 
bellying or * Secondly, that the air may have 2 ny 


7 paſſages between the parts of the vane or {ail as poſlible; 


that the moved air may come to it as freely as may be, without 
being intercepted by 4 ſtagnant air before. it, to impede or 
dert its force: Thirdly, thax the plane of the vane or fail be 
put in the middle inclination between the, way of the wind. 5 
that of the arm, or that of the body of the ſhip; Let AB, 
Fig, 6. Plate V. repreſent the ſtream or current of ait or 
_—_ from A to B, and let C repreſent the centre of the 177 
or Ale, ſtanding p perpendicular to the horizan,. upon which. 
3 top, is fixed at 77 angles the piece DH, * wry 
two arms CD, and CH, 22 the ends „ the vanc 
are moved on ſpindles, ſo as that the plane of the I 
paſs thro! the point D; I ſay, theſe yanes ſo ordered 
be always placed in the moſt advantagevus poſinon far 
the arms round upon the ſaid. ſpindle, whoſe centre is 
order of DEFGHIKLD.,  - 
* The vanes at D and H are placed in the moſt advants- 
70 s ſſtuation poſſible in thoſe two points; for, firſt, the vane 
N at D beige to move directly againſt the wind; the molt 
advantageous direction is to turn its edge directly againſt it, 
thereby to give the 1 reſiſtance pottibl, chr _ 
only point, in which the vanes, fuppoe? only. a ſurface 
not; and ſecondly, the vane, MN placed at H ſtands the malt 
advantageouſly, becauſe its — — being directly from ot 1 
fore the wind, it ſtands full crois or oppolite to its motiob. 
. The vanes at E, F, G, and I, K, L ftand the molt adyan- 
thigeouſly becauſe 
the wind, and that of the arms in thoſe paints into 15 equal 
pagrs, and conſequently the wind 1 the . force in 
the moſt direct way; for it is eaſy to be demonſtrated, that hs 
force, impreſſed on the vane by the wind, is p -ndicul lar to 
the ſurface, and conſequently that the lines the force to. 
the way of the arms, inereaſed by the Tagen s tending mare full 
Hiaſt the wind, will have a leſs pr of power to pu- 
mote its. motion, than in the poſture ke Erz and ſuppoling . 
the yanes ſet ſharper to the wind, the dimigution of he force”. 
impreſſed by the wind on. its ſarface, will be greater than the * 
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Wee. t5s with be Phoſphorus; 3 Slare. 


ment; he conveyed a 
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the way of e arme; The vane may be To ordered, "as al 
to ſtand in this poſition; for let the vane be . expanded 
"on each fide of its axis, by which the 2 ure on its exne⸗ 
Mmities are always counterpoiſed 5 then faſten on the lower end 
+ thereof a wheel, in diameter about of the length of the army 
from hole to hole; then fix a wheel upon the frame, in which 
_ *the ſpindle of che arms do move, of half the diameter of the 
orwer, and containing half the number of teeth; then bya 
"third {mall wheel fixed under the arms, of a convenient bigneni, 
gammunicate the motion of the one to the other; for by this 
means, cach vane being fo 3 they will, when ono ſet 
_"ight, always continue to be moved and diſpoſed in the true 
poſition debred, wp We 2 TH a 7 2 PI aan 
This contrivance will not only be uſcful for all manner of 
Fonimon windmills, but alſo for water · mills on rivers, where no 
dam can de made, as may alſo the perpendicular vanes of 
h TR CoH um. 0 
© Yet whatever men may imagine concerning horizontal vanes, 
Dr. Hook doubts there never will be found a better and more 
advantageous way for receiving the ſtrength of the wind, or 
wotiop of the air, than perpendicular vanes made of 2 true 
em, fo 2s that Every part may draw alike, 


Ke 


IX order to try the elaſticity of this ſhining ſubſtance, when 
_"&” brought to a flame, Dr. Jare made the following experi- 
| ntity of it into a ſmall bubble of glals, 
A big is a nutmeg, but blown very thin in the flame of a = 
that ſo it might be more affected by the elaſticity of the fi 
farce expanding irſelf into flame; then he hermerically ſcaled 
up the end of the ſtem of this glaſs bubble, ſo that no air, wr 
any other thing could eſcape without breaking it; after which 
"he approached the fealcd glaſs ro the warmth of the fire, and, 
' _ "us he erpecked, foon found it kindle into à kind of flame, and 
continue to do ſo by emitting flames, and as it wert filling up 
the whole capacity of the (glaſs for fome little time; after 
"which" it ſeemed to be extinguiſhed; without breaking the | 
Flas, or fo much/as cracking it: That he might farisfy himſelf 
bat this flaming matter $a reſolve imo, he made 2 
mall bubble with 2 pretty large tube for the nge k, and left 
it open a- top, to be as a chimney to the fire belos in the ball; 
"then he made the matter tp flame as before, TYeF 
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u che fire, and he found both the neck and upper part of tho 
bubble lined with a E ſulphur, Which, tho' thus fabs - 
med, was pot yet wholly diveſted of its ſhining property; bar 
when a little warmed, the whole bubble would thine: In order 
0 try at what rate it would burn in the open air, he made = 
iece of it flame merely by bringing it to tha, n by 
15 and he found it burn like a piece of nitre, but without auß 
explogion, for it only flamed. away pretty briſk; He further 
. that it leaves a red tenacious. matter upon its going 
but, not unlike to red wax, and ſo bitter as to {et theiteerth on — 
edge, and diſſolve iron: Upon expoling a large pisce of it, = 
that was carefully weighed, c continued a great while ſhining 
before the light was quite e and examining the 
e of the liquor that it reſolved into, it was not a little © 
urprizing to find it thrice at leaſt its firſt weight 5 ſome chart 
(A of it, called it ſpirit of ſulphur; others, ſpirit of ſalts 
| 3 under a glaſs, and upon 1 2 
* 
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ſpon putting a conſiderable | 
third and fourth exhanſtion, by which: the, glaſs was very we —_— 
emptied, its light was much increaſed, and upon. re-admitting | _ 
algo it retuned to its former dulineſs: Endeayouring.to . - 
low it up into a flame with 2 pair of bellows, it ſeemed tobe _— 
quite extinguiſhed, for it was 2 good while before any light — 
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peared: All liquors are apt to extinguith this light, when 
the matter is plunged into them; neither will it ſhine; or burn, 
tho you boil it in the moſt inflammable liquor, even.oul t | 
olixes, 1pirit of turpentine, or ſpirit of 3% 3 200 = 4 
Roman Urns, and orher Antiquities near York; by Dr E., 
ls, $1411 IM Collect N . M / 
POMAN. urns are found in ſeveral places throughout the, * 
& whole kingdom; but the different workmanſhip of theſe  - 8 
veſſels, their compoſition, and the places where they were 


82 84 . _ 


Mull 4. 


made, have been little obſerved: At Tork there were tound, in 1 
| the road or Roman- ſtreet without Midſelgate, and like wiſe by 4 
ic river ſide, urns of three different tempers, vis. 1. Of s 
blucith, grey colour, with a great deal of coarſe ſand wrought 1 
in with the clay. 2. Others of che fame colour, having either 4 
à very een mixt with it full of Mica, or cat-filver, or made 1 
of clay naturally fandy. 3. Red urns of fine clay, with little ; 'Y 
no lang ; theſe pots throughout are quite of 4 red: colous 1 
ike fine, bolc; alto many of theſe red pots ate elegangdy , 9 
adorned wich figures in bg 9 and uſually che vun s "= 
51110 . MS TT TG dame, Z 
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name, which others have miſtaken for that of the perſon buried 
there, "as Januarius, and ſuch like 1s found upon the bottom or 
cover; and that — name Dr. Liſter had feen upon ſeveral 
ted pots, both at Wyk and ar MAdborough; theſe are varniſhed 
both inſide and out, of a — — coral colour: The compoſition 
of the ſirſt ſort of pots afforded the fir hint of diſcovering the 
ES where they were made; the one about Midway between 
merfofſe and Barnby on the Moor, fix miles from Tork, in 
the fand hills, or rifing ground, where now the warren is: 'The 
. other Nyman pottery on the ſand hills at anton, not fur of 
3 Liutolnpire: In the firſt place, Dr. 124 inc 
hr en pieces of urns, ſlag, and cinders; at the 
there are ſtill remaining iome of the very-furnaces, whoſe 
rains he takes to be thoſe Mere or ſandy hillocks; it is remark- 
able that both the above-mentioned, potteries are within leſs 
than a mile of the Roman road, or military high-way : The 
Roman urns above deſcribed, differ in theſe particulars from 
=_ -, what pots are now uſually made amongſt us; r. That they are 
_— withour all manner of glazing with lead, which perhaps is 3 
modem invention. 2. That a fafgreater quantity of ſand than 
—_—  Xclay is uſed, which alone made it worth their while to bring 
_— their clay to the fand hills. 3. That they were baked either 
=— more gently, after long and thorough drying, or inc loſed with- 
4 in certain coffins, to defend them from the immoderate contact 
vf the flames, and that the rather, as there ſeem to be frag. 
_ ments of ſuch things to be found; it is certain the natural 
—_ , colour of the clay is not altered by burning, ſo that both the 
_ 9 55 of heat and manner of 1 might be different; 
= , and Dr, Liſter was told, that one of theſe potſherds baked 
peer again in our ovens will become ted again: As to the 
dos laft kinds of urns, it is likely the firſt of them, with their 
_  Pparticlesot Mica therein, were m a ſandy blue clay, 
| particles of Mita therei ade of a ſandy blue clay, and 
= Which abounds in the weſtern mountains of Torkfbire, and pat. 
—_ ticularly at Carleron, not far from kley, a Roman ſtation : 
_ red · urns ſeem to have been their maſter-piece, wherein they , 
14 Thewedthe greateſt art, and ſeemed to glory molt, and to eternize 
1 2X their names upon them: Their manner of glazing is far more 
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elegant and more durable than the modern way of leading, which 
i apt to crack both with moiſture and heat; and at the fire it i 


—_ Eno Deg, by reaſon of the fumes lead uſually 
cui, being's quick evaporable metal; this ancient Slant 
—_ ſeems to have been done by the bruſh or dipping; for _—_ 
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ble as well as ourfide of the urn are glazed, and that befor, 

baking : "And ſomething bf the materials of it! ſeems to be 
hint at by Pliny H. Nas. Lil. 36. c. 19. 8e er lun. 
wine inſcripta non delentur, the painting of pots with bitume w 1 
1 indelible; and Again Lib. 35. Ce I 5+, Ti 1 aden T's 5 5 9 1 
wine Sratuas, the 3 foks. into {olid. ES, 48 ich 1 
Fa more than glazing- The great. plenty, of the _ 1 


L T f En gland eee ee r the 1 
eee, wrou mines —_ 
ans pollibly oe *. Bole- 4 
in „of which clay alone they be made; for 
| Gen barren craft of land called Sick mar wh well known 
wolle Romans, the jet · rings taken up with . vrns do ſuffi, 1 
ciently ſhew : Now. 7 bole are no where elſe to be [ =—_— 
in England but in that tract, Mg foſſils lar to theſs 
8 of: theſe r ary. + plain and 2 
an extra dinary bignels, be — 


oght, but 

41 three eee yet the —— bore ia not ahovs > 
a inch and a half, which makes them too little for the writs” = 
2 26 they are much too big for the fingers; io th "3 
bably they were never wore either as .4 wile or Ann,,  _ 
lets or rings; And now that the Doctor is upon the ſub- _ n_ 
jeſt of Roman clay-work, be takes notice of Cambden's. d  _ 
non, who would have the obeliſks at Purrow-ZBriggs to be at-* a 
tificial, when they arc nothing 5 * made of. one of <6 A f 3 
moſt common ſorts of ſtone 728 Da 9 9 
grit; doubtleſs the bigneſs of ſtove ſurpriſed. him, po = 
rot thinking them 41 or perhaps. 4 7 "oy, Enghib rock = _ 
fitto yield — of chat magnitud ate gfx, "_— 
tainly 2 — monuments, becauſe 8 he + urium, „ 
ee, and known Raman ſtation; beſides that theſe are - = 
red with the leaſt obeliſks at Rome: And as, - the - _ 
rocks 145 they mi gud be hewn, there are many, of that 5 1 

Saw near the river Nid, ——.— the foreſt of Liar ag; 
and a liitle about Ikiey, an Noman ſtation; within 1 | 
miles of. Burrow-Briggs there is one ſolid bed of this very - 
ary 3 8 depth alone will yield obeliſks at - — 
% near Burkingion ip = 


— ire W: vols, f fall 40 wile n, theſe 8 UnAen 75 


obe ſiſk of the very ame ſha ; £ 

abovementioned : And it muſt be edt i mo 0 Fae 5 | 

Amman monuments e in oa — of 1 
Inc. of” "1 ads 1 „ 42 4. _ 2 | * 
3 c , 8 my DE 5 5 ; 4 \ 
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= deen, dor was the lake fo calm. | 
25 be be ah. of "6 C Oſtrich; by Dr. Ede, Brown. Ii 


| 2 or longeſt claw, was only à quarter, the 


to the Marararſus; the leſſer claw: had no nail, and only eight 
tze claw irtelf: The grain of the foot was ike that of the 


Armen of the 


N 5. P-. 146. T74anflared from: the Latin. 
TN May 1619 as Dr. Sod was travelling to Up/al ſomething 


L him upon @ certain em 
year the city Jon pings 5 which at the diſtance of 2 
quarter of a mile lies s e of freſh water called cha Wiawen, 


on the ſurface of this lake, which- was ad nn 


: bre, there being no breath of wind, the iſland 


ented in ſo lively a manner as not to be — . 
the OR ſkilfol painter; he could diſtinguiſh the windowsof 


tie houſes, andthe men from the women, tho' the iſland iuſelf 
| was not then i in view, becauſe of the inte ng hills, and tho 


it was at the diſtance at leaſt of 3 1 Swedißß miles, ten of 
het make nearly a degree; the ſaw was then juſt riſen, and 
the Doctors eye was between the place in the lake where the 
. appearabce was repreſented and the ſun; but when he quitted 


© that place, the viſion diſappeared ; and tho heroine inn 


aa) 


about the ſame time to the ſame Anion, nne nge, 


E Ad, L o + 9%} £ 
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ct. Ne 5. P-. 147. 


EE oftrichis eſteemed the largelt and talleſt of of winged 


or feathered fowl, being ſonretimes eight foot high.; the 
wich foor of this oſtrich was three quarters of a yard, and 
it he fits when he reſts himſelf; but the foot p ea 9 ſo 


helf 2 quarter and half a nail; 4 upon the longer claw 
was 2 vail long, or the Gxteenth part of a yard, above 2d 
Rood 63 large cales one above the other, reaching up all along 
the fore part of the foot, or before thoſe bones which animer 


or nine ſcales, one above the other, reaching no higher: 


{kin of an elephant, but not ſo very hard, and it was yielding, 
and gave way Fugen 


ſeale conſtituting ary irregular quadrangle, pentagom, 
und omerimes a heya - 2 — hecl w — or that 


part of the le 5 which anſwers to the ftibla in men, was f of 
. 6 yard; the thig 


ance in the 7 1 ig „ Dr. n 8 6 


claw 


ure like the foot; of a n there 
wie fat under it, and by this means it treads ſoſt and without 
but higber than the two claws, the ſxin looked ſcaly; 


h was above a quarter, and very thick ; Uo 


Sia 4 Ro#4 Bee i928. I - _— 


4 breaſt there wa hard callous dark ſubſtance. of an oval 
5 z nail and a half in length, like chat of a came], upon 
which it reſts itſelf hen it fits, with its head upright ; . £15 
that poſture Dr. Prown:chinks/be ſleeps: His wing is tao final 
to corer his whole neck: There was allo a callous part on the 


Os pubis, 10 er than che above -mentoined, but narrow); upon bo 


which; together with the callous on the breaſt ir reſts. 
itſelf; - The length. of - the body 2 lower part of png 
neck to the exrrethut of the rump was one yard; the lohgeft 
bone in the wing g; of a yard, and the neck a yard, ang ons 
the head: The top of the head was flat, g of A yard 2 N74 
meaſuring from behind the head to the end of the bill it 
ſeemed to be hairy rather than tovercd, with ſeathers; = 
there were: beautiful white feathers: on the neck, contrary tw 
'what ſome affirmʒ on the top of the head was 4 fat oval place, 
4 nail in length, all bald, and without any hair or beate | 
like the calſous part of the breaſt, but not ſo thick, which 
might ſerve to d the brain from. che Sereins, a kind of 
teu; that falls in hot countries, and other injuries of the air: 
'The gullet was very large, as well as long, but largeſt at the 


top near the head, where it was a nail and à half hs > 


Os hyoides extended itſelf} down on each fide. of the neck the 
length of half a quarter of a yard and half a nail: Beſides the 
muſcles in the neck, for the motion of the Verth an 
many as there were two very elegant muſcles, -which came 
from the infide the Thorax, arifing within the cheſt about the 
— rib, and inſerting themſelves on each fide of the wind- 
pipe, und they may be: called Virectores Aſpere Arteria, 


At the W wp or disiſion of the 4 peria Arteria n 


2 6de of the lungs,” there was a ring: bigger and ſtronger 
than any other ring of the is There were Gra 
2 in the neck near the gullet, le colour like aſhes; 
but there were two very beautiful ones ſticking to the carotid 
arteries,” as they come out of. the breaſt; - and theſe were 
| blueiſh: The Peritonæum doubled and encompaſſed the fle- 
mach loaſcly; it had ſeven ribs, and the intercoſtal — 
were broad, plain aud beautiful ; it had no prominent breaſt- 
bone, like other fowls, nor a narrow cheſt 1 like many quadru- 
pods, but a broad breaſt, and a large firm 1 — of the 
pe of a ſhield, " and broader than t of a man; and indeed 
when it lowered its head, bended its neck round to come 
in at a door, its breaſt was ſu and its tread ſo different, 
chat it is not at all like che emrance of a l mung 
priſingg 
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priſing manner like that of a camel; but wich this advantage 
8 * oſtrich iu ing itſelf on two legs only, its entrance 


1s more bold and graceful: The Penis was about an inch 
with a ſmall — — ſubſtance therein; the Teftes lic very 
big near the kidneys and back - bone, were very ſmall 41 
lender, and of a yellow colour: The ear was round and capa· 
ee end Pe, 
. "almoſt as big as that of à mand: The natural colours of the 
feathers of this fowl were white, grey, and dun; the feather; 
of the infide oF oppor 4 breaſt, bellf unit neck; Sige white, 
„ alſo thoſe of the tail; but the reſt were greyiſh and of 3 
dun colour: The Rimula of the Laryns was long, and the carti- 
Jages about it ſtrong, but without any Epiglottis, or any reſem · 
' blance to a human Zaryne, tho its voice he compared to the 
crying or Mrieking of -a hoarſe child, but more mournful and 
Ser }pors rceria; ahey Hack chi 
4 n to of the 4/pera Arteria; they Truck ch 
* the back, and were 1 like thole of other birds; 
and upon blowing into t > ago +7 with a pair of bellows 
they could not be made to riſe or fill; the heart had to ven- 
trikles, and about the bigneſs of a man's heart; but the right 
wentricle was much thinner, and the valves more fleſhy : It 
had two ſtomachs, viz. a crop and a'gizzard, like granivorous 
Howley but the crop, or firſt ſtomach differed much from that 
of other fowls; in that it was not placed without the breaſt as 
in them, bur within the Hernum, as alſo that it was not 
round” but long, like a bag, and of a vaſt bulk, lying 
lengrirwiſe in the body; there were many glands found in the 
q "coats of this ſtomach, on its back part, reaching almoſt from 
= — end to 3 to the ee hey het _—_— 
in breadth/ and a hundred in length; thi — — 
” goats: of the ſtomach, and. every particular / diſcharge 
arſelf by a peculiar orifice, thro' theꝰ internal coat of the ito 
mach into its 3 ds of theſe glands were round and 
n ſome more flat, and of an irregular figure; 
then as lay higheft” were roundeſt and thickeſt, and — 
Which lay more towards the bottom of the ſtomach or where it 
unis with the gizzard were broader and flatter; all theſe dif- 
—_—_ a juice which promotes digeſtion: The gizza 
wary 
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ard was 
arge, the inner coat did not adbhere ſo firmly as in other = 
Ffowls, and was very thick and like flannel; the 3 
the gizzard to the ſmall guts was very ftreight : The guts 
—W0G0 anda, 4 


if 
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bon the fte mach, nee N r ones 
down wang . —.— near —— —_ 
t guts . were two Inteſtina Ceca, 
ene th lee and they had a ſerew or ſpiral valve 
within them, aſter the manner f the Cœcum of a rabbit; this 
{row in poth the inteſtines made about twenty turns the cx 
nemity of the Cæcum was mall, not much r- * 

of a man's: The exctement, Which is ditcharged: TD the — 
4s of tuo ſorts, 4 Ahite, thin, glutinous .cxcrement, —.— 
2 like a- hawk; 8 After that, another ſbrt of excrement, 
bling de ery wa h that of ſheep, but bigger: The meſeh- 
At it held together ſuch a number of guts, is not 
K, but 4 tranf} — membrane only; it is Ry large, and 
Places above + of A yard deep or —— 
Gu aha the 2 tothe guts: The liver hath — and in 
colour is not much different from that of à man, but without 
any gall:bladder ; there was à gland under the ſto mach;-whith - 
might ſcem to be -a ſpivenz bu: fowls and — are ſaid to 
have none: The pancreas was tender, and above a; foot long: 
The kidneys were large, and of the length of a hand; as The... 
ly both together, they were of the ſhape of 2 Guitar: 5 
Urerers wr firm, ſtrong, white and long; behind the kidney 

9 two glands, ſome what oval, of about an inch and à half in 

length, and cloſe to the back bone: The head reſembled that | 

i a pool, and was ſmall in proportion to che whole body. 


Aue \Theory. of 'Vifien;- by. Dr. Briggs. Phil. Cale. 
? GIF £22 Ne 6. P. Ae 7 12 {£ 744 2 

HE rife of the optic nerves is very W . 
T whereas'other nerves ariſc in'a flat mannerifruny dhe ba- 
is of the 1 * theſe atiſe higher from two gibbous protube- 
% of Thalami "nervorum opticorum, as III, Fig 8. 
Pars W that the claſping of the ſcveralcfibres upon them 
5 very well reſemble the flexute of the ſtrings of 2 vil 
ber its bridge, which is likewiſe protuberant, or of a convex 
figure; now if we ſuppoſe two viols of equal bins and 
equally ſtrung, permoſt ſtrings will have great 
degree of ten 1 | the others gradually leſs as they ate te - 
moved 'from-theſe; in the like nies" Dr. Briggs ſuppoſes 
that the two uppermoſt fibres of the two Thalami hive the | 
greateſt 'tenfion, and the ſoweſt, the leaſt degree-of tenſion, 
and the intermediate fibres, intermediate. degrees; with this 


. 1 that the internal 8 2 fbres are 46:08 9 to 


. 


* 
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have Jeſs tenfion than the external lateral fibres; becauſe ther 


with gg: The ſuperior fibre therefore in one Thalamus Opri- 
cus, and its correſponding or ſuperior fibre in the other, which 
run in a like manner to the ſuperior part of each eye, he call, 
Fibre Concordes, as aa bb cc, Sc. and anſwer to uniſons in 
two viols or lutes, and therefore may be alſo called Fibræ He 
nmotone; theſe ariſe ſeparately from the brain, nor was there 
any neceſſity of their union at their firſt origin, in order to their 
. conſent, ſince they anſwer ſo exactly in their ſite and tenſion: 
In like manner, thoſe in the lowermoſt part of the Thalani 
Optici do correſpond, and run to the loweſt part of the eye, 
becauſe they have the leaſt flexure or tenſion; and — 
the intermediate fibres have conſequently a greater tenſion as 
5 _ are nigher the top, or leſs as they are nigher the bay, 
with this only difference, that the internal lateral fibres hate 
leſt tenſion than the external: Hence it appears, that the fibre; 
- that are parallel, or in the ſame poſition are, as it were, ſym- 
phbonical, viz, the two ſuperior, two inferior, Cc. in each The 
lamus Opticus exactly anſwer each other in fite and tenſion; ſo 
- that when any impre ſſion from an external object moves both 
I fibtes, it no more. cauſes a double ſenſation than uniſons in 
_ «two viols ſtruck together cauſe a double ſound: Now this pa- 
ralleliſm of the-fibres1s much ſecured by the poſition of the 
fibres of the optic nerve, which keep their diſtinct order; for 
that the nerves decuſſate or croſs each other, or that they arc 
blended together in ſuch a manner in their union, as to cauſe 2 
confuſion in their fibres, is not to be imagined, but thoſe that 
ate in the Thalami Optici on the right fide tun diſtinctly to the 
right eye, and thoſe on the left in the fame manner: The caſe 
is plain in many fiſhes, where the two nerves are joined only 
by ſimple contact, and in the Cameleon, as is ſaid, not at all: 
Beſides this union of the nerves: to keep up the ballance, in 
alſo much aſſiſted by the excellent contrivance of the muſcles; 
for it is 2 obſervable, that the Obliquus inferior arites from 
a peculiar foramen of the orbit, whereas all the reſt ariſe from 
its boftom at the exit of the optic nerve, ſo that both below by 
this muſcle, as above by the Zrochlearis, à diſtortion of the 
eye is prevented; and as the two oblique muſcles are equally 

+ poiſed, ſo are th 
Y mer be ſomewhat the larger muſcle, yet becauſe there is lels 
—_ * force required to pull down than lift, up the eye, their powers 
_ - are equal; as for the lateral muſcles, they anſwer 2 4 
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laſt have the greater r from d d compared 
0 


e Atrolens and Deprinens; for tho' the for- | 
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e Fm" the balance, 
avs is reg = to 10 55 conſent of the Fibre e :-The © 
inſertion of the fibres of the optic nerve into the bottom of the 


ics, confirm what has been ſaid; for the optic nerve conſi ſts 
coats, the exterior, produced from the Dura'Mater, makes 


form the Uvea, and confiſts of medullary fibres, which being 
in 4 diſtinct order expanded at their inſertion into the bottom 
of the eye form the unica Retiſormis; this coat at firſt view 


glaſs filled with clear water, _—_ ſed to the light or ſun,” 
d, eſpecially if the water be 2 — warm, and will ſhew | 


of laun; fo that a ies ares keep due poſition, and 


patalleliſm re qaife od vifion. 


Front what 
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gan'is ſo? The anfwer is, that the Fibre Concordes are like 5 
. in xj late, and anole ſtrike ling 2 the ſame time 
5 — o it appears, u ng down one eye, an 
5 appears Joel le; viv. Lead thereby its rays falſ upon 

ant fibres in the other eye not ne ſo that there aro” 

two different ſenſations, 1 2 

E lication of the Gare; 2, bb, tt, th Ge. are IG 
Fibre Contordes or concordant'fi of the optic nerves, as 
ariſe alike from the 7 Bale © i Opric ici i, which run allo 

to like parts of the eye; where that a4 are the two —w 


{t fibres, and are ſuppoſed to broth . urns flexure; - : 


bb; cc; dd, the external lateral fibres; ee, f the inter- 
nal lateral fibres V, the two protuberances, called Thaloms 
Nervorum Opticorum, from whence the optic nerves have their: 
2 bh hb, the parts of the brain that lie under them; ii, 
optic nerves; , the place of their union; nn, the eye 


diveſtcd of the Slerotica and Des; un, the Proreſſus Ciliaros 
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and their keeping ſtill their diſtin poſition, according ase 
hey riſe from the in lower, or ear} en of the Thatams- 
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ri S$herorica, and the interior, ariſing from the Pia Mater, 


loks like a mucous ſubſtance, but if it be put into a 0 * 
aſter the other coats are removed, this coat wilbbecome ex- * 
Ade Hibrille very fairly and diſtinct Rb fine threads 
anſwer to diſtinct objects = obſerre chat order and 3 


been ſaid ſeveral probleme 1 rien | 
may be ſolved; as, 1. Why viſion is not double; fince the o.. 


F . 
4 64d; Iv. 26 - 
„ = 
* 


- 8 MEMOIRS: T7 . 
T1 be Quadrart ; EL 


to be to the diameter, as, 3. 


ical: 
| 2 4 
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are not algebraical, nor can be 
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We of thi Cirde; 
gen p. 


circle, ſhews a way of f giring the limits with 
cine falle, or of: 
circumference to t 


diameter is more. than 3 to 1,. or than 24; 


to 5, and leſs than 22 5 which method has been floce pro- 


ſeguted by others, as by{Prolemy, Vi 4 Motius, and m "of 
all by Ludolphus n ſhewn the circumference 


0900000000000; butt 
ctical geometry, give 1 the all =_ 
ave profeſſed to have — the 7 75 quadrature, as LEST 
Cufanus, Orontius: Fineus, Hſe; 5200 wer, Thomas Ge 1 
der, and Thomas Mubs, but all of NN alſcly, bein 
ed by the calculations of Archimedss, or 5 thoſe Ta 


Caulen: 
{x 


The quadrature of the circle, 
ratio of the circle, to the ſquare 


are, or any other right · lined 
= its diameter, or of 


circumference to its diameter, may be underſtood ro be 97 


fold, i, eithet by calculation, or by lincar conſtruction 


20 each of theſe again may be either perfectly exact, or l al. 
| mol}; or pretty near; as quadrature by accurate. . 


M. #2 calls — lytical; that by accurate conftr1 
the geometrical ; the quadrature by calculation pretty near, be 
calls the ax toach ; and hy conſtruction pre ops the me- 
roaches have been 5 ed on by 
ral mechanical 5 "act been 
Vieta, Huygens: and others: The accurate geometti- 
uRtibn may 1 5 obtained, by which not only an entire 
may be mealured, but alſo any ſection or arch thereof, 
= jr 7 an exacl and ordinate motion, but ſach notwith-. 


ſtanding 26 ſuits with e 2 5 which are erro· 


neouſly > eta mechanical; tho in reality they are as geo. 
metrical as thoſe which are E cſtcemed ; tho they a 
to equations 9 
cal, or of certain degrees, they having TE roper to them · 
ſelves, which tho not al ebraical, are n analyti- 
cal: The analy tical quadrature, or that by accurate — 7 a 


_ be again Cubdivided into _ kinds, viz, into the _ 


: 1 


Nabel by inſcribing and age ee a e e to 4 
iving approaches, i an. he ratio of 2 
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tical 5 the algeb raical, and the ste the 48 
atalytical tuanſrendent is to be obtained by equations 7 
"definite, hitherto" conſidered by EY i N 
12 —4 eb nll be 400 — 8 1 
{1 27 4. or 30: A rieb aabine * 
AY. wg PEW hot vulgar, or ed roms by: 
„ eee hg which ſor the L 9 ature, of tb 
circle, or its ſectors, i is indeed im ow there remains 
the arithmetical eee 3 „ by certain. 
ſeries's, oxbibicing the quantity'of — 25 e 
of terme g firſt, rational, ſuch . as gerek, 5 | 
Zeihnire:therefore found, that if the 7 3 diameter 
be put r, the area of the cirele will 1 ied 
Ec. via. the entire ſquare of the 2 being 8 
that it may not be tou big, by a. third part; and again, 
hereby too much is may aw 2 n dee, e : 
and again, - becauſe — added, ner 
by one eee and o 2 — Rnd the 1 quantity 
vill be us. 1, hut the error 1 be leſa than I; the 
i will-be Icls den: 


the tit 269 much, bis. „ but che ettoy will be 


leſs thar , Ve. The whole ſeries contains alkthe N 
ther, or the values both, * than they ought rs be, aud 
ſs than they ought to be; S0 that by continu he ſeries, Es 


the e may be — leſs than the kacken giren, and conſe- 
1 than any afſignable quantity; whence it follows, | 
whole ſeries muſt give t 7 1 value; and tho — | 

ca of the whole ſeries cannot be expreſſe 1 | 
and that the ſeries be ney ad et it conſiſts 
of one tegalar method « or oY ogreflion, 1 © whole tiny . | 
ciently enough be conceived. by the mind; and if Van 15 2 5 
could hace rule by which his numbers. gl 59, Wo, 
could have been continued in inſinitum, he would have eg | 
1 whole numbers, w 14 | 
is here done in fractions; the terms of which, viz. f, 77 . 
25 re, 10 continued harmonica 0 3 and: 2 
in he "hf 75 7225 Co 1s 4 ene | 

rol 11, 17, 15, 896. is allo 4 ſeries of harnio.” 

_ (ut deam 3 en fince the circle k is 1 Sag + 1. . 

47, Cc. — + —-5 — +, —- +; — —4,,& e by igh- 

* latter gr ſeries from the former partial ſerics, 
the circle will be the difference of two ſeries in « 
pra- 
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ꝓrogreſſion, how many ſoever, may by | 

ndium be obtained; hence compendious approaches, if after 8 
an Ceulen there be any need of them, may be deduced; if one 

would in this ſeries take out e the i 
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7 9 A a 
and ſo on, he vill have now fre ide of the 
ciecle, viz. 5 (thats, Þ. DE — (that „ 7 22 bet 


+ 7; Cthat ee whe the fe ni 
1255 = | hone of tis circle will be joel 7 1 ＋ 5 
+; 2 * Fo „Oc. bat the numbers, 3, 25, 78 195, 323, 


Ec. by ſkipping a are taken out of the ſeries of ſquare number, 


95 my 25s We. diminiſhed by an unite, and ſo make the 
5 "Fs „15, 24, in which ſerics every fourth member after 
is a term of M. Zeibnitz ſeries; but he F une | 


aan reg, th mſhi re f . 
096 0 to be 2, * and by culling out by ſingle ſkipping, 2 


+ 


- 83 „ Ge. che ſum of this infinite ſeries to make 


Zh or Hl 5 ben of this again, another progrefiion be culled 


by Bile Gdpping, a6 + e the ſutn-of ch 40 


nite ſeries will be 8 ge ſquare of the On, 


being 1 * 77 becauſe by the ſame means the a | 
of the byperbola is een b che whole been 


i here repreſented at one view, 22 6 WES 
4 J 
++ * 


= 4 ' £ MY | x 4 a A z f * 1 * l 2 _ l a * 1 5 1 5 5 5 
F 4 1 > 
- 


| "s. 76448 . . 1 Se. 
49 64 81 100 121 144 EE . | 
09696; 80 99 120 143 " | 


148 5 1 2 
1 e 8 +. 1 — 8 
— By | 2 '3 85 =>: 2 4 | N 4 


* 


* 


SES 


©. * 
3 


| ke 125 22 73 2 22 . 26 _ 
Bhs, 63 9 105 N 
„ 1 25 8 x 1 --& 155 1 £7 bo 2 1 7. 5 + = t * Oc. EF 
KISS 14S: Pn £4 420” 168? "7 4 
3 ͤ ̃ w Ww EL ; 
a TP >=. 1 Om ® EY oem heir ABCD, 
; $1 of | ? 25 l 1 1 f 
Fig oy Plate V. whoſe arid ſquare 1 4 eee 25 


% > 


! 
1 


E 
„ 
„ 
3 
8 4 
> 5 
6 * * 1 
12 * 12 
No 


I 
— 
nn 
== 
98 
A 
va 
D 


31 1 


— = _ 


— FE F 


* . 2 
6— . Wo Int arr nd” nr = 


& 


"12 


1 - 
pens FEE Log geen. - 


enxnc, "whoſe power A CD . 1 
To the aſſym es AE, AE, 2 ths 
Jer hare bil ribed the curve line of rbola GCH, 
whoſe verten is C; and ABCD, the 3 or ſquare, to 
eee rectangle made of the ordinate-as E H, and the 
1 nts part A E, is alwa —— about this ſquare ler a 
ene drawn, and jet the bola be continued from C to 4 
H, ſo that A E be double 0 AB; then putting A E I, AB A 
vill be 4, and its ſquare ABCD' will be + „ 


whoſe power A B CO is inſcribed, will be = ES, „Ee. : 1 | 


but the portion of the ' hyperbola CBERC, whoſe Power 
inſeribed ops ſame Auen 4, which repreſents ng 8 9 5 
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120 Ge. 2 4 ** oF 15 „ tl | 
Pen-park: hole in « Gloncefienſbite ; » Cepr Stormy, ond Gor -. 
Collins. Phil. Tranſ. N? 74. p.22 - J 
FTER a perpendicular deſcent by ropes, which are -xed = 
4X at the top 17 an old lead - ore pit, of almoſt four fathoms, 
and from thence a more obJique deſcent of three fathoms be- _ = 
tween two great rocks; Capt. S/1rmy in Fly T1669, came to 
Wen ofthis ſpacious p ace, from which he was let down 


4 oa 

—_ 
% 1 | 
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length was 75 yards and greateſt-breadth 41; from the higheſt 


9 


Se 8 into a Very ng: 

; he form of a horſe-ſhoe And at FEE be lach to Ao 

river © a water, 20 fathots: broad, 

deep; the miner ha went domn with 

him, Nhat this-river-ebbed and flowed ;-but Ripe fon 

three hours flopd to two hours ebb,' be found no alteration in 
beſides, its waters were Feeſh, ſweet and = and;:its ſur. 


25 28 it was then at eight fathom deep, lay lower than the 


bottom of any; part of the Sverſea, fo. that it. only have no 

communication with it: Here arc ſeveral iir longs proces, aces, the 
the pond 01 Kind of white-ſtone gnamelled with lead orc, and 
t 


nt rocks are glazed with ſalt· petre, which had d dif) 
—9 ang ah from above, and which time had 
Capt. Collins ___ thither found the tunnel 2 the 
iLutface- to the opening cavity below, 39. yards; then the 
hole ating in into - irregular oblong figure, its greateſt 


Part of the roof to the water was 19 yards; the water was 
then, du, Spt. 1682,:in a pool; at the north ond, which was 


| „ „ er e gt or e 1a in becadth, and 


- 5 Fin depth; there appeared two rocks above the water all 
+ covered With — but the water itſelf was ſwoct and good; 
there mas u large cirale of mud round the pool, and reaching 
oſar up towards the ſouth end; which ſhew that the water at 
dother times hrs becn-fix yards, higher; than itiwas: _—_ The 
tunnel or paſſage down was ſomewhat oblique, v 
and rocky ; in ſome places it was two yards wide, and in oh 
gr ; but there was nothing obſervable - therein, ſave hete 
end there ſome of that ſpar: which uſually is found in mines of 
1 In the way 30/yards down, there. runs in ſouthward 
2 pailge » 29 Ati in le en gth, parallel to the —— above; it 


was two or three Tom 8 
e tunne 


ually rocky with with ſome ee of ſpar, 
due nothing "le obſervable in it 2 a few bats: The es 
vity below was in like manner rocky and very irregular ; the 
candles and torches burned ſo clear as to diſcover its whole ex- 
tent; nor was the air in the leaſt offenſive: The bottom of this 


hole, ee is 59 yards from the fur 


face: of the earth; and by calculation the ſame b nu . 
Giflarce of three mils from i ico th . 


boar he a above the higheſt rifing of the OTH and a 
; about ” 
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Experiments made for altering the. Colour of. the Chyle in the. 
Lacteals; by W. L Phil. Tranſ. N* 143, p. 6. 15 
D R. Lifter cauſed a dog to be fed, and after four hours he 
opened the abdomen, and making a ſmall incifion in the 
Fejunum, he 8 an ounce or two of a clear tinfture'sf 
indigo diſſolved in fair water and ſtrained; this done he ſtitch - 
ed up all again, and the dog was turned upon his legs; in an 
hour and a quarter the ſtitches were cut up, and there wa b. 
ſerved a copious diſtribution of chyle, and very turgid lacteals, 
but as white as ever; and tho' he carefully ſearched the gute, 
yet he did not perccive any where any of the injected liquor. 
He gave another dog, which had been kept faſting 40 
hours, 2 very little fleſh without water, about five hours before 
the injection of the tincture of indigo; which was done in the 
ſame manner as above; only it was this time well warmed, ant 
about 12 ounces thrown up the Duodenum, and down the 
Tem; here the guts were obſerved to be empty and not the 
leaſt W of any lacteals in the meſentery; after full 
three hours, the ſtitches were cut again, and upon carefully- 
examining the meſentery, many lacteals were found of an 
azure colour; and cutting ſome of the biggeſt of them aſunder, 
there iſſued out a thick blueiſn chyle ; hence it plainly ap- 
pears that the lacteals receive their contents from the cavii 
of the inteſtine. s 1 36. 140% 


An Obſervation of the Bagjnning of the Lunar Eclipſe, whith. | 
happened Aug. 19, 1681 in the, Morning, made in the, and 


E. 


3 


of Madagaſcar; % M.. Tho. Heathcor ; and communicatced 
by Dr. Flamſicad, Phil. Trani. Ne 143+ p. 11. 


M* Heathcor was ſurgeon to a ſhip, which lay then at the 
1 bottom” of a deep bay, on the weſtern ſhore» of the 
ſand, and that part which the Porrugueſe and our maps call 
Terra del Gada; he had à quadrant of two foot radius, and a A 
teleſcope of nine foot, but no clock; to ſupply: which defect, 1 
— a pendulum of a ſtring and a bullet 39 inches long , 
| that each ſingle vibration might anſwer a ſecond of time; 4 
ſoon as he ſaw the true ſhadow enter on the moon's limb, he 9 
cauſed his friends, who aſſiſted him, to make the pendulumm 
vibrate, and count its vibrations; _—_— had numbred 14% 
that is 2 20%, when he took the height gags (then eaſt 
of the meridian!) 25 39“; the next day he obſerved the ſun's | 
meridional height with the ſame quadravt, whence: he found 
| Vor. II. Th þ + | . the a 


"the latitude of that place 199 29 e hence the time when 
He took the height of Procyon 


Singing AR „i 


N 5 — this part of Aladageſcur Rags ea- 


was in the middle, was 6+ inches; — of the neck three 
inches; near the rattle _ inches; _—_ the top of the head was flat 
s in the viper; and — hath rance: of the Maxille or 


the extremity of it were the noſtrils; between them a 


4 8 the . which ſeemed to ſerve it as an eye · lid 
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| Th Bille of 4 N Suake; by. Dr. Tie ml. 


Ne. 144+ P- 25s 2 


;both its external and internal parts ſo like, in almoſt all 
reſpecta, to thoſe of a viper, that he does not ſeruple to 2 
it in that claſs, and from the rattle, which ſufficiently duſtin- 
Buiſhes i it from other ſerpents, to name it Vipera ( 22 0 
Ir was four foot five inches long; its greateſt compaſs, which 


Jaws it ſome what reſem 


cad of a bearded arrow; 2 
eyes, but a little lower, were two other orifices, which he took 


for ears; but he afterwards ſound they only led into a bone 
=. had a pretty large cavity, but no perforation; 
bes theſe orifices in the head, and Charas Gith, that they 

ar 


vipers have 


by the noſtrils, and that not only the ol factory but the au- 
fitory nerves run into them: The eye was round, and about a 
guarter of an inch in diameter; there was a — juving 


ceive it capable of cloſing, tho! iowardly it 


r 

4 — to 3 ve a Membrana Nictitans, which removes any 

duſt that may adhere to the eye: The ſcales . the head were 

the ſmalleſt of any; thoſe on the back largeſt, andſo 2 
ably larger on the 8 part of the — and duminiſhiog 

Again to the joining 

_ peſembling parſnip-ſecds ; their colour was various; the ſcales 

: on the head were ke the feathers on the backof a green 

ſpeckled with ſmall black £ 

4,064 remarkable; thoſe on the back were a dark FROG 


rattle, all of them in figure ſomewhat 


-four of which were large 


"god 
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PON the difſe&ion of a rattle-ſnake, Dr. %% found 
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ind ſpeckled, by this mixture of colours ſorming a curions 
chequer-work on the back; but as they drew nearer the tail, 
a our darker, and at laſt almoſt black ; the ſeales on tb 
ack had an CO in the middle, which was ſtill leſs 
nearer the fdes; where they were flat: The belly '. © 
flat, covered with long ſcales of a yellowiſh colour, 
and ſpeckled black; from the neck to the Auus were number d | 
168 ; beyond the Anus: were two half ſcales ; from thence „ 
vere 19 whole ſcales of a black lead · colour, with yellowiſn 
edges ; and from thonce again to the rattle fix rows of ſmaller 
bebo aPtie try colour; the ſcales of the belly were Toma 
w each other by diftint-muſcles ; the lower tendon of each 
muſcle being inſerted into the upper edge of the following ſcale, 
and the other tendon of the ſame muſele inſerted about the 
middle oſ the preceeding ſcale; theſe muſcles were more fleſhy 
ards the middle of the ſcale, and then the fibres run obliqu r U 
j aſcendiug; to cach ſcale à rib was e e whoſe —__ i! 
point did join with the extremity of it, which muſt-confiderably 3 
| the uſe nature defigned them for, via. the ſirengthen- 
ing them to their reptile motions; for the ſcales are fo 
many feet, which being free and open below, do thereby take 
hold of the ground, and ſo contract their body forwards, and + 
then ſhoot it out again, and thus they perform their motions 
hence it is that on the rocks they move quicker than on tha 
earth or on plains, becauſe there they have the firmer footing 
bit in loft pound tho their belly be flat, yet they can gontg G 
it to 1 or an acute angle, that ſo they may take. tha 
deeper hold, as is obſerved in a viper ; this coat of armour, 
which is for their defence, is ſo curiouſly contrived, that tho is 
coret the whole body, yet by its frequent jointings it admire of 
Having placed this rattle-ſnake on its back, e 
the: tendons of the abdominal muſcles were obſerved to form. a 
Zines Alba in the middle of the ſcales of the belly; where 
likewiſe a large blood veſſel did run, riſing from the Vena aus 
toward i the lower part of the liver: The windpipe, which ?: 
common to it wirh the viper - kind, as ſoon as it enters the bret i 
-mceting with the lungs, conſiſts only of ſemi · annulat 
"y bei F 
or vgs, is internally quite open, and immediately trapty 
mits the air to the veſicles of the langs; for dividing the wind- 
pipe, it was perceived to be. caſily extended above 1 $,ingh- © 
Es: with the lungs, the cartilage? 
2 a 
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4e HUN the Trachea or wind-pipe was 20 inthes 


for the hof a foot; and reached to the 


lobes full of — — veſicles or cells; but the 


| — economy; fer tortoiſes, 'vipers; ratt 


I... this repoſe they take in theit ſtore of food, 
ir too; for when thus ſtupid idly ep, nd 


MEMOTRS: „ 


WS 


terminating near the heart, and the beginning of the liver, and 


reaching to that part of the Longs which formed the great 


bladder ; the tindiige s of the Trachæn near the | 
were + of an inch, 9 — the end 4 of an inch, lying fla | 
tiſh from end to end; theſe cartilages were not ſo [Tr fog: 
other animals, but often running into each other: 
begin from the throat, and run three foot 1 _ 
upper part of them, which lay in the for 

rg — of 
ſmall veſicles or celle, like the lun gs of a frog; bar from the 
frequent branching of the blood veel there, they appeared 


X offs forid red; is tapcring in oportion to the | 
the loweſt of 2 the _ 3 moderate ly bow 


was 5 + inc —— n 


on / the oboe membrane 56 the lungs, and — 
n but from thence to the end 


- of the lungs there was * 2 largs bladder, without any _ 


451 a thin, but tranſparent membrane, whoſe 


- , compaſs was, after blowing, 22 The lungs of the &. 
jamandra Aquatica, and ome other animals, are only two 


large bladders ; thoſe of the frog, crocodile, Sc. are two lar 


ſmake, and all of that family, tho' they ave but one Jobe 
of Jungs, yet therein they comprehend the two former ſorts; 
the- fore-part' being full of numerous veſicles, and the lat 
ter part an entire large bladder: In the-land-tortoiſe thete 
ate to lobes; one on each fide ; but theſe are ſubdivided into 
ſeveral others, according to the f partitions of the ribs;/whichiate 
fixed/to the ſhell, and t! cy lie chiefly in the belly; that is, in 
the loweſt part of the body; but what is remarkable, is, — 
where the Yronchiæ firſt enter theſe ſubdiviſione 
reticular, and then they form a large cavity; fo yer ape in theſe 
animals, where the Niſus of reſpiration is not jo 
provides a ſufficient itore-houte for the air in th 
ders, whence it is diſperſed according to the ex 


L large bad blad- 


of the 
— 


roads, c. which flecp 4 great part of the ps — 
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; go ns Sea. 5 173 "8 
motion; of thoſe. parts, which ig requiſite in drawing: in. 


fo air in inſpirations thus alſo the Salamandra Aquatica has 
inſtead of lungs two les rge bladders, probably for this reaſon, 


that it might not be obliged ſo often to raiſe itſelf out of the. 


watcr in drawing in freſh. 5 when the former is ſpent and de+ 
cayed: In a viper, which remained alive ſome days, after.the- 
ſhin and moſt of the Viſcera were ſeparated, the lungs were 
not obſerved on that time to riſe and fall as in inſpiration and 


appeared equally extended with air; only as 


ſoon as it 4 it expired, and the lungs fell; but the ſtomach 
was empty, and was ſo for ſome confiderable time; as was allo: 
vat of the rattle T 


nothing; ſo that, tho they can live ſo long lng wick ods op 3 


nature 18 mighty provident in ſupplying them with air, b 
niſning them with ſuch large (teh ihoa s for ii. 4 


The Ogſenbagus, or — which 5 only in maſt other, - 


for crantinirting the food into the ſtomach, ſecms here 
to be intended: by nature. for ſomething more, and to. be aſd 


qu for a ſtomach or ſtomachs; for upon blowing.up. = 


t, two large tumours were obſeryed, nor was the true 


F — capable of ſuch an extenſion; the whole length of the ; 


Oeſopbagus was two foot three inches and « halts the 8 
04 — ſtomach was five inches, lying in a reien line with 

| the . us, but thicker than it, with à remacka * 7 
over and — — on the inſide, caſily n 
colour, — and folds, and j jutting over the calle GE. p 41 
3 fame in all reſpects as in the viper; from the Þy-. 
the Ductus was again ſtraitned ſor half an inch, and then 

it — a large inteſtine, which afforded an agreeable fight, 
on account of the weayed wrinkles. of its internal coat; and. 
this gut, after ſome ſmall windings, ended at laſt in the Rectum, 
—— was 2 leſs than that of the former ; theres 
were 7 eryed in the ſtomach and gut a great number of. Hum 
22 eretes, a Aae that vipers likewiſe, are ſuhject 0 


Dr. Zy/on takes the ſwellings in the gullet to do the 9 of a 


crop-4n birds, and of the paunch in quadrupeds, as be ing can+ 
venient rece tacles for the food the ſtomach cannot well recewe 
at once, . that the more neceſſary as they feed but at 

of the year; And it is reported, that . 2 
e hey hehe their youn - theſe receptac 

he keary w was placed near the bottom of the the Tech, nd 
on 6 obs Be ; it length was an inch and a half; its figure 


n flat than tourlls 4 was encarpalied, with aPericar Lo 


6274 


„ MEMOTRYOPAmW | 
Ao thi auricle was larger than the heart itſelf; and it had hut 
| ohe ventriele; the valves were ſmall and fleſhy; and'the'infide 

of the ventricle was diſtinguiſhed by four or five croſs farrows, 

A little below the heart lies the liver, which was about an 

inch wide in the largeſt place, and ſeemed divided on one fide 

by the Vena Cavs into two lobes of an unequal length; for the 

' one on the left fide was about ten inches, and the other on the 

5 right about a foot long; it was of a brown red colour, and its 

dle, no doubt, was for fep tating the gall, which was contained 

in 2 bladder fituated at ſome diſtance below it; this gall-blad- 

der was two inches long, the colour of the Il contained in it 

was graſe-green, which ouzing thro” its coats had deeply tinged 
all the adjacent parts; the Dullus, whereby it is conveyed | 
from the liver, 1s 2 and hard to be found; but the Dultur 
3 lions, by which ir diſcharges itfelf into the inteſtine, is ma- 

-mifelt enough; it ariſes from the top of the bladder, and g 

"deſcending, paſſes thro“ that part, which Charas for the 
= _ "Panereas, but which the ancients called the ſpleen; and ſo 
—_  -tnters the beginning of the larger inteſtine: The fat, which was 
_ 7 plentiful, is ſaid to be uſed by the phyficians of © Mexico 
= with good: ſucceſs in the $:#arica, in pains of the limbs, and 
=_ - "for difcufling preternatural tumours; the membrane to which 
—_ it adhered was taken for the Omentum, and encompaſſed all 
—_ the parts contained in this lower belly, and was joined to both 
—_ #Kfidcs of the fibs; and fo running to the Rectum, and forming 2 
—_ LW enveloped the parts, it was free towards the belly: 

II be two kidneys, which lay to the back on each fide of the 
1 ine, but not very firmly conjoined, were about ſeven inches 
_ Jong; the right was ſomewhat longer than the left, and each 
=_ about half an inch broad ; and tho their ſabſtance ſeems one 


—_— continued body, yet it is YG into ſereral 
== Tefler kidneys; for the ought to be reckoned as many, as there 
=_ are diſtin tyſtems and orders of veſſels, which were placed at 
| length, and not piled on each other; the ureters did run'almoſt 

the length of the kidneys, be ing a common trunk, that reecived 

the lefler branches, that went to each fingle gland, and did ter-. 

Minate near each other in the Clauca, making an eminenee 

=» there; for rattle-ſnakes, like birds, have a Cloaca, which in ti 
aq female viper, receives the orifices of the Urerers, and the'two 
| Heri; near the verge of the Cloaca were obſerved two other 

5 brißces, which ſeemed to be covered by the folding vf the ſkin, 

1 and they led tntb two bags, which Dr. Zy/on calls feent-bags of 
diu of them was about an inch long, and as big «a grofse 
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e ing towards the end, and from the colour of the liquor 
it conta ine d, it appeared darkiſh ; the other bag was — „ 
cl; the liquor they contained. was a. little thick, and of a © 

frong and very unpleafant ſmell. + 5» 
The tefticles were very diſproportionate.in length, the right 
being two inches and a quarter long, the left one and a half, © 
ſcarce ſo big in compaſs as a gooſe-quill; their colour was 
white, as is uſual; the Vaſa Præparantia had nothing un- 118 
common; but the Deferentia were remarkable; for tha thexg _ _ 
did run in a ſtreight line almoſt from the Te/tes to the Ben, ( 
and formed no large body; 42 this Ductus was fo; often 
myolved, that were it unravell and extended its whole length. 
{ would be twice. as long; There were four Penes, twaom 
each fide, which lay ſheathed in the body; towards the ost 
they were begin of each fide, and thick ſet with  prickles, ; 
whoſe points Jooked backwards; but from hence the Penes - 
were divided, and formed two round bodies of the bigneſs of a 


{mall gooſe-quill, about 3 of an inch long, of a red colour, burt 
the whole, when protruded, was above an inch long; and they - 
could eafily be retracted by the help of "large "muſcles, ha: 
vere faſtened to them, and did run along under them, and EF 
were at laſt inſerted at the end of the tail, and joining of the +» = 
ſirſt rattle, and they may be called Retractores Penum; theres 
ace ſeveral animals that have no Penis at all, only Yaſa Defe- 
rentia,as moſt fiſhes; all quadrupeds have but a ſingſe Penis; 
ſome- birds ha ve only one; moſt others, if they may be ſaid to 
bare any. have two, but thoſe very ſhort; crabs, lobſters, r. 
have two long ones, one on each fide ; but earth-worms, Ieech- 
es, ſhell-ſnails, c. are hermaphrodites, and have the perfect 
|  gans of both ſexes; but why the rattle-inake, or male viper, 
ſhould have four Peres, when the female has but two Urers for © 
receiving them, is hard to account for; it ſcems probable, that 
they, have the Penis on each fide double or forked, that when 
hen are .entred the Lreri, by ſpreading themſelves. like be 
Pythagorean. I, they may the better and more firmly be c 
tained there till they have performed their office; and this tao 
ſeems to be one uſe of the Aculei or briſtles towards the ronts. 


{ for having their points looking backwards, when once they have 
entred the Pudendum, they muſt needs lock them in, aa ; 
them there, till ſuch. time as the, parts being tired and ſu 2 
ing, have leave to retreat; for in animale, which hae no 
Veſicule Seminales, it is requiſite that the Coitus be long; hae 
We sd. which cannot quickly, Be you E BY man  - = 
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mitted from the 7eftes; fo. in dogs which have no Yeſiuls 


OO ales, near the root of the bony Penis is a large body con- 


fiſting of many cells and veſſels, which upon the ruſhing in of 
the blood and ſpirits, is ſwelled to that degree, that it forcibly 
retains it, till the impetus is over, and the part ſubfides; ſo the 
lump-fiſh bas on its breaſt a large round body curiouſly con- 
trived, like the tail of a leech, by which it can firmly adhere to 


tte female, tho its Penis be but ſhore; cats, lions, c. which 


be likewiſe very ſhort Peres, that they may the better cling, 
_  areforced to make uſe of their teeth and claws; and from the 

Pain theſe cauſe; and not from the ſcalding of the ſeed, proceed 
thoſe hideous ſkrieks and 3 ee 6414 1 
The head was but ſmall, yet the RiFus, or mouth, was very 
large; the tongue in all reſpects was like that of a viper, and 
compoſed of two long ro 2. contiguous and joined to- 
gether from the root two thirds of its length; they are darted 
out, and retrafted again with great agility ; and the part that 
was exerted appeared of 'a/ black colour, whereas that which 
lay ſheathed within was red; for it was faſtened below the 


= - throat, and from thence it was covered with a Vagina or ſheath 


to the place where it iſſues out, which was near the end of the 
Lam; and to promote its Exertion, the under jaw was here 
. divided, leaving a confiderable ſpace between; for if it were 
_-conjoined as in other animals, and beſet with teeth, they would 
be apt to injure the tongue; or at leaſt, it might prove incom- 
modious to the uſe it is defigned. for, which with Charas 
Dr. Jon ſuſpects to be the catching of flies, and other ſmall 
animals they have a mind to devour: Over the tongue lay the 
Tamm, not formed with that variety of cartilages, as is uſual 
in other animals, but ſo as to form a rim or ſlit for receiving or 
diſcharging the air; there was no Epiglottis for on_ 
foreign bodies from getting in, this being ſufficiently provi 
for by their ſtrict cloſeneſe; and the air paſſing only thro ſuch 
n lit, without the contrivance of other parts for modulating it, 
can only make ſuch a ſound as we obſerve in their hiſſing. 
Tube teeth are of two forts. 1. The leſſer which are ſeated Þ 
in each Jaw, and ſerve for the catching and retaining their food,” * 
2. The poiſonous fangs which kill their prey, and are placed 
without the upper jaw, and they are all Canini or dog teeth; 
for fince they neither chew nor bruiſe their food, but ſwallow 
it whole, they hare no need of Molares: Of the firſt ſort of 
teeth, there are in the lower jaw two rows on each fide, and 
five 'in a row, the inward lefler than the outward, and in all 
1 | twenty 5 
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twenty; in the upper jaw are only fixteen, five on each fide plaect, 
backwards, Pw. jg —— theſe do no harm: The fangs © © 
arc placed without the upper jaw towards the fore part of the; ll 
mouth, and not faſtened to the Maxille as the other teeth, but: 
to the muſcles or tendons, except the two outmoſt and largeſt 
fangs, which were fixed to that bone, which may be taken or 
tze ear · bone; theſe fangs, or larger teeth, were not to be per- 
ceived upon firſt opening the mouth, for they lay flat under a4 
ſtrong membrane or ſheath, but they could upon occafion make 
them erect; they were hooked, and bent like the teeth of. 4; 
Bartaroſſa, and ſome of the ſmalleſt were bent at right angles: 
In all theſe teeth, eſpecially the larger, there was obſerved a 
pretty large Foramen, or hole towards the root, and-towards the  - 
point there was a manifeſt large lit, and from the ſlit to. the 
root they were cctly hollow, which was diſcovered. by. 
gently prog with the finger the fide of the gum; for then, 
the potion, did readily ariſe thro the hollow of the teeth, ank 
iſſued out at the ſlit: This poiſonous liquor was obſerved 0 | 
be of a water colour lightly tinged with yell... 
Amongſt the bones of the head, the Cranium was obſcrved _ - ml 


_ = Fi IE "SW —_— _ uid bon iy | = 
inn RI wn I. 1 4 a. 4 — — = & *" Wa 
+» * LIES » Theo de OE” on . aaa 


entire, and without ſutures, except where ſome other bones 

were joined to them, as forwards over the noſtrils. there were. 

two ſmall bones, to which were faſtened the cartilages, or rather 
bones, which divided the noſe; the other bones ſeemed adm. 
rably contrived. for the great extenſion and widening of the 
Maxille, which ſeems to be à particular proviſion of nature, 

' becauſe it ſwallows every thing whole, and its head is buy 


ſmall; the upper jaw was joined forwards. to the bone that + =» 
receives the poiſonous fangs, with a 4 2 in it, which 
opened externally, and was thought to be the Foramen g 

car, but internally no perſoration was obſerved for a nerve this 
articulation ſeems advantageous both for the motion of s 
fangs, which lie ſometimes flat, and ſometimes erect, as allo - 
for the motion of the jaw; but its principal and moſt remarka+ 
ble advantage for facing large bodies, is the curious atticu- 
lation of the Mai llæ backwards to the Cranium by two bones, 


which from their uſe may be called Maxillarum Dilatatom : 
| their ſhape, bulk, and fitneſs for this motion will readily enough 
be concelved by the eye; for: the lower jaw is not-+conjoined  .- 
at the chip, as is. uſual, in other animals, but {cparated.t9.a 5 
good diſtance; upon the 77 a large body, as the mem - ; 
brane to which they are faſteped eaſily extends itſelf, ſoby 
1 Vor. II. | f ; 2 TR . lifting | 


V 


118 MEMOIRS of the 


: — up, as alſo by bringing theſe two bones more to 4 
ſtreig 


t line, the mouth muſt needs be conſiderably widened; 
this articulation of the Dilatatores, with the upper and lower 


| Jaws, makes thoſe protuberances of the head reſemble a 


bearded arrow; the lower jaw of each fide was compoſed of 
two bones, but firmly conjoined; the fore-bone received the 
ſmall tecth, the hind-bone towards the articulation grew broad, 
as did likewiſe the bone of the upper jaw anſwering to thig 


por in the lower; but this upper jaw, towards the poiſonous 
a 


ng, divided into two bones; one was faſtened to the bone of 
the 7 e fang externally; the other, which received the 
ſmall teeth, was inſerted into the ſame bone more internally. 

The Vertebræ, according to the figure of the whole body, 
were ſmalleſt towards both extreams, and largeſt in the mid- 
dle; from the neck to the Auus, there were as many obſerved 
as there were ſcales on the belly, viz. 168; but from the Anus 
to the ſetting on of the rattle, there were 29 more in number 
than the ſcales : The former Vertebræ had a flat upright ſpine 
towards the back, and a {lender round oblique one deſcending 


internally towards the belly; beſides thoſe ſpines, there were 


other proceſſus's for the articulation of the ribs ; but what was 
moſt remarkable, was the round ball in the lower part of the 


upper Vertebræ, which entred a ſocket of the upper part of the 


lower Vertebræ, in the ſame manner as the head of the Os 
Femoris does the Acetabulum of the Os Iſchii; by which con- 
trivance, as alſo their articulation with each other, rattle-ſnakes 
have that free motion of winding their bodies every way: The 


_ ribs in the neck were ſmall, but larger towards the middle of 


the body, where they were about two inches long; but towards 
the tail they grew ler and ſhorter, and did all terminate 
at the beginning of the ſcales of the belly: In the Vertebræ of 
the tail internally were two ſpines; whereas, in the other Ver- 
tebræ there was but one; and there were likewiſe tranſverſe 
ſlender r apt ſomething analogous to ribs: To the laſt 


Viertebra of the tail, the rattle was faſtened ; in this ſubjet 
there were but five, but ſome others ſeemed to be broken off; 


that next the tail was of a lead colour, the others of a cinert- 
tious colour; this rattle, according to Gulielmus Piſo, was 
given it by nature to be à warning both to man and beaſt to 
avoid the approaching danger; ſome authors aſſert, that ver 
year there is an addition of a new rattle, ſo that this ani 

muſt live 16 or 25 years, for ſo many rattles have been ob- 


ſerved; 
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Nora SOCIETY. 299 23 
rea; theſe are placed with their broadeſt part perpendicular 
co che body, and not horizontal; and the firſt is faſtened to the 
aſt 7errebra of the tail, by means of a thick muſcle under it, 
and by the membranes that conjoin it to the ſkin, 

Explication of the figures: Fig. 1. Plate VI. aaa, the 
ſſpera- Arteria, or wand Res B the upper part of the lungs, © 
which is veficular; ccc t lower part of the lungs, forming 
large bladder; d the firſt ſwelling of the Ogſophagus, or the 
| fle ſtomach; eee the e or gullet, and that part 
fit where it is ſtraiter; F the ſecond ſwelling of the Oeſo- 
ai, or the ſecond falſe ſtomach; g the true ſtomach; þ a 
ort ſtraitning of the gut, a little below the Pylorus; i the 
Wantcſtines; & the heart; I the auricle; mmm three arteries, 
bercof there are two aſcending, and one 2 unn 
eieec large veins, whereof two are deſcending, and the third 
Wſccnding, which laſt ſeems to divide the liver into two lobes; 
—_ the liver; p the gall-bladder; q the ſpleen, as it is called 
che ancients, but by Charas the Pancreas; rrr. a lage 
iood-veſſel running thro' the middle of the ſcales of the belly; 4 
„che muſcles belonging to the ſcales of the belly, ,. * * 
Fig. 2. 4 the inteſtines; + the gall-bladder; c the Dudu 
lars, that paſſes thro the middle of the ſpleen, or as it is 
called by Charas, the Pancreas, and enters the large gutt? 
—_—_ the ſpleen or Pancreas; ee the inteſtines which were very 4 
e and winding, but ſhort ; ff the Rectum; & the Anus; 
7 the Teſtes z iiii the Vaſa Veferentis; kk the Penes on = 
eech fide, which at the root are conjoined and. thick fet with - © 
briſtles; J the muſcles which retract the Penes; mm the 
et- bags; un a large blood-veflel, running on one fide of ti 
cf kidney ; ooo the emulgents ariſing from the ſame; pp = 
ee ſecretory veſſels; 44 the large blood-veſlels of the right - 
kidney; vir the emulgedts ariſing from it; 55.5 a round body 
Wt blood-vcicls; 777 ſecretory veſſels; uu the Urerers. 7 

Fig. 3. 4 the Vas Deferens, which afterwards divides, and 
s the end of the Penes; l the Peres; c the muſcles 
oh retract the Peres. „ on 9 
. 4444 the Aſpera Arteria divided in the middle 
> ome larger branches of blood veſſcis; ccc the veſicles or 
eells of the lungs. ; E 1 „ 1 
Fig. 5. 4 the hole of the noſtrils; Y the Foramen leading to 4 
a large cavity, which has no perforation internally for aa 
nerye, yet it is ſuppoſed to be Agnes for hearing; 92 _ 
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Call teeth in the upper jaw; dd the large fangs or poiſonous 
teeth; eee the place Wore Thy bladders of poiſon l F the 
Tarn; g the forked tongue; þ the teeth in the lower jaw; 
the place where the lower jaw is divided at the Mentum 


or chin. | 1 
Fig. 6. a the Cranium without any ſutures; b ᷣ the orbits of 
the eye; cc two ſmall bones over the noſe; d the griſſy, or 
rather bony Septum of the noſe; ee a ſmall bone lying between 
the Cranium, and that bone, in which is fixed the poiſonous 
fang; Va cavity in that bone, to which is faſtened the poiſo- 
nous fang, whoſe outward orifice is repreſented Fig. 3. by the 
letter &, and is thought to be the ear; g the large poiſonous 
— fang, which is faſtened to the ear- bone; h the other poiſonous 
3 teeth, which are not fixed in the bone, but to the muſcles; ii 
—_—_ thc upper Maxila, which conta ins the ſmall teeth; kk one fide 
of the lower jaw, with its double row of teeth, which in the 
middle ſeems to be joined with a ſuture ; I the diſtance at the 
Mentum, between the two fides of the lower jaw; mum where 
the two jaws are joined together backwards, and by a tendon 
faſtened to another bone, which from its uſe, and for diſtinction 
* Jake, are called Dilatatores Maxillarum; un the Dilatatores 
of the jaws; 00 a ſhort bone which joins the dilatators to the 
ſkull or Cranium; p the Vertebræ of the neck: Fig. ). repre- 
' Tents the poiſonous teeth. 1 ee EG... 
Fig. 8. 4 the outward ſpine of the Vertebræ, which is flat 
Jengrhwiſe; þ the inward ſpine of the Yerrebre, which is 
round; a large flat 0 be. for the articulation of the Ver- 
tebræ; d ſmall tranſverſe 9 nt for the articulation of the 
Tibs; ea round ball, like the head of the Os Femoris, which 
enters a ſocket of the lower Vertebra, as that does the Acera- 
Hulu of the Os Iſcbhi. EY 0 RM | 
Fig. 9. à the ipine towards the back; 4+ the two inward 
. ſpines; cc the tranſverſe ſpines, analogous to ribs. © 
Fig. 10. a the Vertebræ of the tail; & the muſcle on which 
the rattle is faſtened: Fig. 11. exhibits a fingle rattle, which 
bas three joints; the firſt and largeſt appears when conjoined } 
with others; the other two ſerve for the faſtening on the ſuc-- i 
ceeding rattles, and are covered by them: Fig. 12. ſhews the 
fivc rattles as joined together. „ f 
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refted | y. Phil. Tranſ. N“ 145. p. 82. 
A FTER Mr. Halley had frequently obſerved with a 24 foot 


LA. tcleſcope the fourth ſatellite of Sururn, which had been 
firſt diſcovered by M. Huygens in 1655, he perceived that 


M. Huygen's numbers were conſiderably run out, and about 


fifteen degrees in twenty yeats too ſwiſt, this made him reſolye 
to enquire. more nicely into its period: Therefore in 682 


Nov, 13. 13 h. oo min. p. m. tlie ſatellite appeared on the 
north ide of ' Saturn, a perpendicular let fall from it on 
the tranſverſe diameter of the ring, fell upon the middle of 
the dark ſpace. of the following Anſæ; and the ſame night 
19 h. oo m, it had paſſed the conjunction, and the ndi- 


cular fell exactly on the weſtern rage of the globe of Sararny 
the northern latitude and retrograde motion made it evident, 
that the ſatellite was then in perigæo: Again Nov. 2, 16 f 
15m. this ſatellite of Saturn was on his ſouth-· ſide; the 2 


dicular on the line of the An/z fell on the middle of the 


of the weſtern Auſæ, and the ſame night 19 h. oom the 1 | 
perpendicular fell preciſely on the centre of Saturn, andthe 


diſtance. from it was ſomewhat leſs than one diameter of the 
ting; by this it was evident that the ſatellite was in Aung: 


He obſerved it again in 4poggo on the z 4th of Jan. cz at 
8 h. oo m. p. n. the perpe 
fell exactly on the weſtern limb of the globe of Saturn, and at 


icular on the line of the Au 


9h. zo m. 5 m. the ſaid perpendicular fell within the globe 
more than half way to the centre, and the diſtance from the 


line of the Auſæ towards the ſouth, ſeemed: much about one 


diameter of the ring: Laſtly Feb. 9. 1683, 8 h. 10 m. p. 
it was again in Apogæo, and he could by no means diſcern o- 
wards which fide it inclined moſt, nor whether the tranſverſe 


diameter of the ring, or the diſtance. of the ſatellite from it 
.were the 2 ſo that at that time it was preciſely in 


geo: He choſe two of the moſt accurate obſervations of 
+ Huygens to compare with theſe; the firſt made 1659 March: 


, N. &. 12 h. oo m. at the Hague; when the ſatellite appear». 


ed about one diameter of the ring under Saturn; but it was 

e ſo far to the weſtward, that he coneluded that about four. 
hours before, or ) h. 40 m. at London it had been in Perigeo : 
Again, March 22d, 1659. 10 h. 45 m. the ſatellite was a 


whole diameter above the line of the Auſæ, and the perpen- 
| dicular 
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V. Huygen's Theory 2 the fourth Satellite Saturn, ar- 
Mr. Edm., : 
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— thereon fell nearly upon the extremity of the eaſtern 
8 | | FO RE; at 
- » By the firſt of Mr. Halley's obſervations it appears, that the 
ſatellite was in Perigæo 1582 Nov. 13th, 17 h. oo m. i 
at which time Saturn was 3 f. 29 39 from the firſt ſtar of 
Aries in the ecliptic; but the earth reduced to Sarury's equi- 
noctial, and the ſatellite was 91. 230 46 from the firſt ſtar of 
Aries; and March 4, 1659, 7 h. 4o' Saturn's place in the 
ecliptic was 6£ o* 41/; but the carth reduced and 
the ſatellite, in 11. 287 19 from the firſt ſtar of Aries: The 

interval of time is 8555 days, 9 h. 20' in which the ſatellite 
had made a certain number "4 revolutions to the fixed ſtars, 
and befides 9 f. 25* 285 of 295% 28' whoſe complement to 4 
NS x ante ie Rar v 

| to ens; 10 tr | 8, „36 Or 12467576 
. sf the time of Dane alan entire rocks 
tions; eee, that interval by fifteen days, 22 h. 39 0 


22959 the of ens, the quotient 543 ſhews the 
4 of ations 2 — again 8 12467876 by 543, 
the quotient 22961 +, m. or 13 days, 22 h. 41' 6 appears to be 
the true time of this fatellite's period; hence the diurnal motion 
will be 22 34 38# 18”, and the annual, beſides 22 reyolu- 
tions, 10 f. 20 43“: Mr. Halley having made tables to this pe- 
riod, found that in the Apogæon obſervation of Huygens, the 
ſatellite was above 3 degrees faſter than by his calculation, and 
that in the three cther obſervations of his own, of rey Ap 
wife in the ſuperior part it was 2+ degrees flower than by the 
fame calculation; now it is evident, that the differences muſt 
ariſe from ſome eccentricity in the orbit of this ſatellite, and 
that in March 1659 the Apocronion or greateſt diſtance from 
Saturn was ſomewhere in the oriental ſemi - circle; and that in 
v. 1682 it was in the weſtern ſemi-circle ; and ſuppoſing the 
Apocronion fix'd, it muſt neceſſarily be between gf. 23* 46, 
and xr f. 28 18 from the firſt ſtar of Aries, that being the 
common part between thoſe two ſemi- circles; and becanſe the 
difference was r in Huygen s obſervation than in Mr. Ha, 
2 it will follow that the Lines Apſidum, or 2 
ould be nearer to gf. 230 46, than to 11 f. 28* 18', Mr. Hal. 
ſuppoſes it 10 f. 22 o. from the firſt ſtar of Aries, whick 
happens to be the place of Saturn's equinox, and tbe 
equation about 2 er Upon account of this ĩnequa- 
atellite will be found about 20 
BO 45 
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lower in 23 f years, or ) in 2 year; whence Mr. Halley 
152 the annual motion 10 .. 20? 3 bor 22 — _ 

and the correct epocha for the laſt ay of December 1682, at 

300n in the meridian e 10* 25 from the firſt ſtgr a 

ies; from theſe elements tables may be calculate. 


Murrain in Switzerland and iss Cure; by Dr. Wincler. 1 
4 | Phil. Tranſ. N“ 145. p. 934, 5 | 
N 1682 on the borders of Faly a murrain infected the cattle 
which ſpread into Sitaerland, the territories of Wjriem+ 
lrg, and other provinces, ' and made great deſtruction an 
wem; the contagion ſeemed to propagate itſelf in the form * 55 
4 blue miſt, which fell upon thoſe paſtures where the cat le 
grazed, inſomuch that whole herds returned ſick home; being 
rery dull, and forbearing their food, moſt of them would dis 
in twenty four hours; upon diſſection, there were diſcovered 
band corrupted ſpleen, ſphacclous corroded tongues, and 
ſome had malignant Angina i: Such perſons as unwarily ma- 
their cattle, without regarding their own health, were 
themſelves infected, and died like their beaſts: This contagion 
may probably proceed from ſome noxious exhalations emitted 
from the earth in three diſtinct earthquakes that had been felt 
in the ſpace of one year. | e 
The method of cure was this; upon the leaſt ſuſpicion of 
contagion, the tongue of the animal was carefully examined 4 ' 
if they found any Apr bæ or bliſters of whatever colour they © 
were, they rubbed and ſcratched the tongue till it bled; then 
they wiped away the blood and corruption with new unwaſhed 
linen; this done, a lotion of ſalt and good vinegar was uſed 
for the tongue : The amidote and 3 ine for the diſeaſed 
cattle was the ſame ; viz. take of ſoot, gunpowder, brimſtone 
and ſalt, equal parts, and as much water as is to 
waſh it down; give a large ſpoonful for a doſe.  ' © 
Dr. Hare was aſſured by two ingenious travellers that this 
| contagion reached the ers of Poland, having paſſed quite 
thro' Germany; that it was obſcrved to advance daily, ſpread- 
ing near two German miles in 24 hours; that it did at the _ 
lame time infeR places at great diſtances; that cattle ſecured _ 
2 and manger were equally infected with thoſe in the 
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Dee Formation of Salt and Sand from Brine; by Dr. Rob, 
; Ipo ſtraining a competent quantity of the brine from 
» tie pits in Saffordppirèe thro eight folds of fine holland, 
and as many of cambrick, there was nothing found in this 
cloſe colander but 2 little black duſt, which might be owing 
to the foulneſs of the water, it being nothing like ſand ; for 
having examined the. cloth both with the fingers and a mi. 
— croſcope, no ſand could be obſerved; and yet this: brine i; 
ſound to hold in boiling at leaſt 4 as much {and as falt: By, 
notwithſtanding this experiment, it did not ſeem neceflary u 
ſuppoſe that the ſand was generated in the boiling, but might 
rather be originally there; for, previous to the ſtraining of it, 
there was obſerved in the water, by the help of a 1 

a great number of very minute animals, much ſmaller t 
thaoſe in pepper - water, ſwimming about in it, together with 
many {mall tranſparent plates, ſome a little bigger than the 
= .  Animalcules, and ſome leſs; but all of a va; = a oblong 
= figure, tho' ſome nearly reſembled a ſquare, and they were 
= und in the water after ſtraining as thick as before, the pores 
or rather interſtices between the threads of the Tas 2, and 
holland appearing in the microſcope twenty times greater than 
'l either the Anuimalcules or plates; and theſe were j 444 t0 be 
= _ the original particles both of the falt and ſand; which, as the 
= | . water cvaporatcs in boiling, e together, till they 
1 2 
| 
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made up ſuch a viſible coarſe as the greater corns of 
each are; and this ſuſpicion was confirmed in a little time; 
for obſerving with an excellent microſcope ſome of the ſtr 


| 

| 5 brine, whic drops from the baſkets or barrows, when the 
1 is firſt put into them, tho at firſt it looks like clear water, yet 
| | upon a more. accurate obſeryation it appeared exceeding fullof 
| theſe oblong particles, which were perceived to unite and ga. 
| ther together to form larger parcels; and as the water dried 
| off from the glaſs, to grow ſtill larger, till they appeared as 
| big, and near ly reſembling a large fized table diamond; which 
1 - afforded a ſuſpicion that the ſand might be alſo generated in 
= the ſame manner; it appearing to be only an inſi pid ſalt, con- 
| b: Gſting of parts not ſo ſharp pointed as the other, but rounder | 
| 


and blunter angled, and conſequently not ſo pungent on the 
2 made to diſſolve to any con- 
quantity; and tho' the ſalt would diſſolve, yet it a 


tongue; yet this ſand could not 
fiderable 
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Cielo again into plates: Upon obſerving ſome of the 
ſalt made at 


c pits, before it was dried and beaten ſmall, x 
many of the larger corns appeared of the ſame ſhape to the 


naked eye, that the minute ones did in the microſcope; and, 


they evidently conſiſted of a Nee of ſmall plates, 
ſhooting up from a quadrangular oblong baſc into a very ob- 
tuſe pyramid, and hollow within, 4 . 5 


The Lumbricus Latus; by Dr. Edw. Tyſon. Phil, Tran.” 


£ de 146. p. 113. | 

HE Lumbricus Latus is a flat worm, and hence its de- 
L -- nomination; it was called by | Hippocrates Tenia, and 
hence by ſome in Eng, the tape · worm; this flatneſs of its 
body ſufficiently diſtinguiſhes it from the other, which are 
uſually bred in the body; and are cither ſhort and ſmall, and 
then called Aſcarides; or longer, as the Tereres; the breadth 
of the Larus is various both in the ſame worm and in diffe- 


rent, worms; the longer the worm is, the broader uſually are 


the latter joints; and theſe joints are {6 articulated, that the ex- 
teme edges of the preceeding come over the ſubſequent; and 


this may be a direftion for finding which end is the head; and 
e are obſerved to be plain and ſmooth; in 


theſe edges in for 
others jagged, and indented in all; by {lipping it thro' the 
fingers from the tail to the head, you will find a great rough- 
nels; but if the contrary way, it ſeems ſmooth: The extre- 
mity whereon the head is ſet is ſmaller than the other, and 
ſometimes not half a quarter ſo broad, the joints towards the 
head are vaſtly ſhorter than towards the tail; ſo that the joints 
ſeem to encreaſe gradually, both in length and width, as = 


approach the tail; but withal it muſt be obſerved, that accord- 


ing to the corrrugation or extenſion of thoſe you their di- 
menſions will be altered, which is very manifeſt when they are 
alive; there is like wiſe a great difference in we + 1; vis. 
that in moſt, the joints do gradually and very ſenſibly increaſe 
in length; in ſome, thoſe orifices which Dr. Byſon takes for 
mouths were placed about the middle of the joints on the 
edges; in others, about the middle of the flat of the worm 
near the jointings; theſe juttings, or lips of the upper joints 
over the lower, were plain in ſome, in others jagged,” in others 
again the great protuberances at the fide rendred the whole 
worm indented ; generally the ſame joint is much of a bigneſs 
throughout, but the upper extremity is ſomething ſmaller 


than the lower: This worm lies folded up in ſeveral places, 
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and is ſometimes as long as the whole guts, and ſometimes it 


vaſtly exceeds that _ Olaus Borrichins tells us of a pa- 


tient of his, who voided 800 foot of this fort of worms in ſe. 
veral pieces in a year's time, and that hitherto he had not met 
with the head; for the patient obſerved, that always in the 
voiding it, he perceived it break off: Dr. Zyſon hiniſelf had 
an inſtance of a patient, who had voided vaſt quantities of this 
worm for ſeveral years together, but in ſeveral pieces from 
two to fix or more yards in length, which all put together 
would much exceed the length of that of Borrichius; But 
tho' the length of this "oo of worms cannot be aſcertained, 

et it is undeniable, that it is vaſtly _—- plainly appears 

y thoſe pieces that were exhibited ; and Dr. Zy/on, uring 
one voided by a young man about 20 years of age, found it 24 


foot long, and he numbred 505 joints therein; its colour was 


extreme white, being turgid with chyle; its body was flat 
about the thickneſs of half a crown where thickeſt; and the 
Joints towards the tail were about 4 of an inch broad; thoſe 
towards the head about 4 as broad as thoſe towards the tail; 
and the joints were not 4 of an inch long, whereas thoſe at the 


tail were a full inch and more in length, and they ſeemed 
- dually to grow longer from the head; the joints were much of 
à width throughout; and the jutting edges of the preceedi 


Joints over the ſubſequent were uſually plain and even ; 
where the contraction of the body bad crimpled them a little: 
The flats of both ſides were exactly alike, and without any 
ſpore, protuberances, or any thing remarkable, which might 
iſtinguiſh them, only a ſmooth ſurface; but about the mid- 
dle of the edges of each joint Dr. 7y/on obſerved a protuberant 
orifice, which would eaſily enou . hog's briſtle, and 
was open and manifeſt to the naked eye; theſe orifices were 
for the moiſt part placed alternately; in one joint on the right 
fide, in the following on the left; and ſometimes he obſerved 
them in two, but more rarcly in three ſucceeding joints of the 
ſame fide, and never in one joint more than once ; theſe orifices | 
he takes for ſo many mouths. Fj THY 
Theſe worms are only to be met with in the animal king- * 
dom, and that in ſeveral ſubjects, and thoſe of different ſpecies; 
they are very frequent in fiſhes, as pikes, whitings, bleaks, 
crabs, herrings, c. and upon this ſcore they ſometimes pro 


a great damage to the merchants, who, as Plarerus 


are forced to fling them away; if in ſummer you open t 
bleaks that leap and tumble in the water, from the pain 7 
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feel within, you will almoſt. conſtantly meet with this worm; 
they are alſo often obſerved in oxen; in calyes not fo much; 
but in dogs very frequently. „ 
The head of this worm is very obſcure, and has given riſe to 
many diſputes — anatomiſts, who are ſtill forced to own 

t 


that they are at a loſe, and know nothing certain about it; but 
Dr. Tyſon, having 2 dog, found a worm alive in the 


Jeon, not lying ſtreight, but in folds in ſeveral places; and 
be traced it up to the ſmalleſt extremity in the Duodenum, 
where he expected the head to be, the broader end being to- 

wards the Rectum, which was looſe and did not adhere; but 
the ſmaller extremity ſtuck ſo firmly to the inner coat of the 
inteſtine, that it was looſened with ſome trouble; it would 
ſometimes ſhoot out this bead a conſiderable length, and again 

retract it, and thus alter its figure very much, by becoming 


broader; upon viewing this with a microſcope, it ap- 
peared t 42 : : 


| ſet with two rows of ſpikes or hooks, the larger 
of which aroſe from the centre, ſpreading themſelves over the 
of the circumference; the other, which were ſmaller 
ſhorter, iſſuing out about the middle, more towards the 
$; but by the ſtricteſt inquiry no orifice could be obſerved; 
it was ſuggeſted by ſome ingenious perſons that theſe hairs 
or ſpikes — reſemble the ſmall fect of the tick, for faſten- 
ing itſelſ the better to help its ſuction; and indeed were blood 
the food it lived upon, the caſe would be plain; but fince it is 
chyle, what ſervice they can be of, is not ſo caſily perceived; 
but what ſeems moſt probable is, that by the means of theſe 
hooks and ſpikes, it faſtens itſelf, and ſo prevents it a too cafy 
ejection out of the body; for it bein 2 long, and large 
too, and its body in many places —— convoluted, the 
deicent of the Fices upon all occaſions would be apt to carry | 
it out with them, had it not this hold; which is ſo firm, that 


rather than quit it, parts of its body are broken off: When it Fe 


penetrates the coats of the inteſtine, it draws in its hooks and 

contracts its head to a point; then it expands them, and takes 
firm hold of the membrane, by darting its ſeveral. poinards _ 

into it; which cauſes thoſe intolerable pains, which thoſe pa- 
tients that are ſo much tfoubled with them do complain of, 
and hence it is that the cute is ſo difficult, that tho” at times 
raſt quantities may be brought away, yet ſome can hardly ever 
bave a perſect cure. | ; Cn 
It has been already obſerved that the orifices in the joints 
ac of two ſorts, being placed in ſome on the edges in the 
1 2 middle 


middle of the joints, often alternately, in one joint on the ripft 
hand, in the other on the left, ſometimes in two, ſeldom in more 
on the fame fide; they are protuberant ſomething like Papill 
or nipples, with a hole in the middle eaſily enough iveable 
by the naked eye, and readily 1 a hog's- briſtle; in the 
Ether fort, theſe protuberances are placed about the middle of the 
flat of the worm, towards the upper part of the joint, and att 
What authors mean by their Macule Nigricantes : Dr. Tyſon 
chiefly inſiſts on the former ſort,” and that theſe are ſo many * 
mouths he firſt argues from the great quantity of chyle they are 
often turgid with; ſecondly, from the great appetite of the pa. 
tient, but more often from the thirſt, and almoſt continual enn- 
ciation which they cauſe; thirdly, that no other mouth- beſides 
is obſerved ; fourthly, that no uſe can be ſo' fitly aſſigned thoſe 
'orifices as that of mouths: As to the firſt; none who have ob. 
ſerved them but muſt own that they are often very turgid, as that 
which Dr. Zyſon had of eight yards in length, did very plaink 
Mew, and ſpirit of wine, into which it was put, became muddy, 
by its diſcharging a large quantity of a chylous juice; which 
made a deep ſediment at He ttom, as it allo did a ſecond time 
after putting it into freſh ſpirits; now whence all this could iſſu, 
but by theſe orifices on the fide is not eaſily accounted: ſor; and 
being ſo large in quantity, it could not otherwiſe be well received 
into the body, but by theſe many mouths, which being _ 
open and lying on all tides do greedily devour the beſt part of 
chyle and nutritious juice. 2. Hence may be well accounted ſor 
that Apperitus Cani nus, great thirſt and atrophy, mentioned un- 
der the ſecond particular, and which are oſten obſerved in thoſe 
that are afflicted with this worm; which could not be effedded 
mmleſs they had many mouths, whereby they rob the lacteals of 
their chyle, and whence neceſſarily enſues an extenuation of the 
body. 3. If theſe orifices be not allowed to be ſo. many mouths, 
we Muff be at a loſs where to find them in the whole body be- 
fides ; for in that part called the head none can be diſcovered b) 
the microſcope, and if there be any in that place it muſt be 
conſiderably too ſmall; and be ing ſo, and but ſingle too, it is not 
eaſy th account how it can take in ſo great a quantity of chyle, 
neceflary for a body of 1o great a length: 4. If theſe orifices-be 
not allowed to be months, it 1s hard to account what elſe they are; 
they cannot be taken for 10 many Anus's or vents for their excre- 
ments; ſince it is pare chyle they feed upon, which will not afford 
mach, ar leaſt not ſo groſb an excrement, as to need ſo many and 
urge orifices for diſcharging it; it is eaſier to imagine _ 
7 mot 
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Bronchie or lungs, which in inſects are obſerved in all ch 
Amuli, or joints of the body; but with this difference, that 
in them you will conſtantly ſec theſe orifices on both ſides in 
each Aunulus, but in the worm never but on one fide; nor atre 
they. near ſo open and large in the former as in the latter, 
whence the chyle muſt ſlip into them, and ſo ſpoil them ſor 
being lungs; to which may be added, that the joints when 
broken do ſtill live, which they could not-do-unleſs they 
had mouths in cach. e to an os eons 
It has been ſtifly maintained by authors of great note, both 


modern and ancient, that the worm itſelf ſcarce lives, being 


only a Spolium or ſlough of the inteſtine; or at leaſt, is not 
one, but many worms included in that membrane; but ſuch 
inions ſeem wide of the truth; for many phyſicians have 
Forved it to move, and conſequently to be alive; and Dr. 
Tyſon had a remarkable inſtance of it in the diſſection of a dog, 
where he particularly obſerved the manner of its performing 
its motion; for tho all was done by contracting and ſhortening 
the joints, yet ſometimes it became round and cylindrical, tho' 
y Mat; at other times it formed a deep concave on one 
fide, and 4 convex on the other; but moſt times there was a2 
bellying out at the edges, about the middle of the joints; and 
tho that part towards the head was very ſlender, yet upon con- 
traction it would become as broad as the laſt joints; this con- 
traction he ſometimes obſerved at once in ſeveral parts at ſome 
diſtance from each other, which muſt needs much promote its 
progreſſive mot ion; fince being of ſo great a length, it other- | 
2 make but little progreſs ; which is perhaps requiſite 
that it may recover itſelf, when the deſcent of the ſœces drive 
it downwards; and for promoting its motion; there is à promi- 
nence at every joint ol the ſuperior over the inferior, which, 
like ſo man —— on the bellies of other reptiles, do perform 
the office of feet: Again, ſome authors who admit this worm 
to be alive, aſſert that it is not one, but many worms linked 
er and included in a Spolium or ſlough of the inteſtines, 
and that this Spolium itſelf is not animated, but receives all its 
ſenſe and motion from the Cucurbitini, or ſmall worms like 


cucumber · ſeeds included in it; but Dr. Tyſon ſuſpects this par- 


ticular very much, becauſe à joint or two fell off from the 
vorm in the dog, and he did not obſerve any membrane hany | 
ing to the precceding joint, out of which it might ſlip, but it 
broke off entire; — the ſetting, on of the joints ig ſuch, that 


it ſeems ſufficient to ſhew, that this worm cannot be a conti- 


nued 
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296 MEMOIRS of the 


lower extremity of the prece 


_ 


nued membrane articulated only by the ſereral Carre. 
cluded therein, fince there is ſo large a protuberance of the 
— over the u Wi of 
the following : If this worm be only a e 
conſtantly, and that regularly a 88 of both rs de 
26 to their length and breadth? How ha the hooks at the 
head? How are theſe orifices formed at the edges, or on the 
flat of the worms? But that all thoſe fingle joints, whilſt inthe 

| body, do live, appears not only from — mouths for receiving 
their food,” and no doubt correſpondirg organs for the digeſtion 
and diſtribution thereof, but alſo from this, that both —_— 
r and often larger pieces have been voided 


m-_ eces Dr. Ty/on o ed equally turgj and 2 
S —— Ae aber. ary deem Upon the 
whole, there may be tome berueen this jointed wm worm 
and knotted plants, whoſe cach joint can fo 


ſelf; and it may be thought to be ons as To 
animal bred in animal bodies; fince ſo large and frequent 
detruncations of the body do noe defiroy the lite of the inks: 
Explication of the figures. Fig. 13. Plate VI. repreſcnts a 
worm, or rather part of 2 26 bn e a young man in 


London, which was eight yards long extremity is. 


that part towards the head; the — — the tail; the protu · 


berances about the middle of the edges of the joints are the 


mouths. Pig. 14. repreſents a worm taken out of a dog, about 


five foot long, and alive; the ſmall end ſhews the head, 254 it 


appeared to the naked eye; the two PROTON ar the fides, 
are the mouths; the broad end, the tail. Fig. 15. repteſents 
the protuberance, or Papilla about the middle of the odges, as 
viewed with a microſcope, and in it the orifice, which is taken 
for the mouth of this worm. Fig. 16. is eee head of this 
worm, as it appeared in the ar is obſervable 
a double order of ſpikes or hooks, t longeſt arifing from the 


centre, the other more towards the edges, which at — 


can contract and otrude. Pi 17. a fide eee 
and its hooks. 3 * 3 8 


The Lumbricus Teres, or Round Worm; ; by Dr. kde. Tyſon. 
2 Phil, Tranſ. Ne 14). p. 154. „ 


H E Tumbricus Teres, or round worm, with which chit 
dren are uſually troubled, is by Hippocrates called m_ 


n by Celſus, Teres; it is uſua y about a foot long; but 


male 1 is generally ſmaller than the female; they are about 
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the bigne ſa of a wheat-ſtrew, or a gooſe-quill, and their colour 
white ; thoſe fect or aſperities are not obſerved on the Aunuli 
or rings, as in the earth - worm; at both extremities they grow 
parrow ; their mouth is compoſed of three lips; in the ſame 
manner the leech has three cartilaginous teeth ſet in a triangle, 
by which: it wounds the ſkin in ſuction; the Anus 18 a tranſverſe 
flt a little on this fide of the extremity of the tail: In opeding 
the body, Dr. Ty/on ſound he cut thro' a large muſcle under 


the ſkin; which is N in earth · worms, as in great meaſure 


at by this means like the worm of an auger, 
they can the better bore their paſſage into the earth; their rep» 
tile motion may . e enge a wire wound on 2 


by-its feet, and thus e eee e its 
y; he likewiſe obſerved, that dividing this part, there iſſued 
a copious {chor, winch is naturally diſcharge from ſome pores 


body 11 
and in 


la theſe Teretes of animal bodies he never obſerved thoſe -trank _. 
cc 
or rathi the inteſtine; t e from 
the mouth was ſomewhat ſtraitned for a ſhort ſpace, — was 
diſtinguiſhed from the following Ductus, which was a fireight - - 
inteſtine continued to the end of the body, without any N | 
or other diſtinction of a ſtomach, that could be obſerved: I 
Penis in cn 3 achse — and ſeemed capable of 
exerting almoſt of a corn, or proportionabl 
to the length of the Vagina in the 8 at „ 
Penis was inſerted the neck of the Veſicula Seminalis, which 
gradually grew larger, as it aſcended in the body, and uſually. 
reached almoſt halt way; it was filled with a milky juice, which 
it received from a ſlender veſſel of the ſame colour inierted into it 
which after one turning was afterwards very much convoluted, 
formed the body called the 72/tis; and tho this part be of ſo loole * 
a texture, as even to the naked eye to appear but as a contin | 
veſſel, and to be eaſily unravelled its whole length, which was 
half a yard; yet it may be called a Teſtis, fince it is now ſuffi- 
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ciently known that the 74s in more compleat animals are only 


a es of veſſels. | : „„ 
In the female worm, almoſt about the middle of the body, but 
more towards the head, Dr. Ty/on obſerved an orifice or Tales 
dum, which led into the Vagina Uters, which ſoon divided into 
two large and remarkable Cornua; for deſcending a little windi 
towards the tail, were then reflected again, and did each 
them terminate in white ſlender veſſels, but much ſmaller, and 
in ſevera] convolutions and windings 


r . and theſe be" 
took for ſpermatic veſſels; wg Barb veſſels with the 


Cornua Uters and Vagina out of „and laid them on a 
to dry, they meaſured from each to the end of the 
ic veſſels about four foot; he opened the Cornua Uteri, 

and found them turgid with a milky juice, and . little of 

it upon a ſmall microſcope, he plainly perceived it to be nothi 

ele but an infinite number of ſmall eggs; theſe eggs, when freſh, 
appeared full of aſperities, but as they grew dry, their ſurface 
appeared ſmooth ; and the number of eggs could not be leis than 

10000 eggs in each female worm, which ſufficiently accounts for 

that prodigious number produced in animal bodies; whence it 

appears, that theſe worms do both generate, and are. oviparom; 
were it not, that the greateſt part of the Ovaria of this worm 

is uſually carried forth by the fœces, we muſt be devoured by ſo 
ific an enemy, which we breed in our own bowels ; that cau- 
tion thereof of Hen. ab Heers is neceflary, vis. to avoid the giving 
the powder of theſe worms for expelling others, fince we cannot 
be ſure, but that at the ſame time we may ſow the ſeed for propa- 

- gating more. | 

Explication of the figures. Fig. 18. Plate VI. repreſents a 

male worm opened; 4 ſhews the three lips of the worm; h the 

gullet; cc the large inteſtine; d the Penis; ee the Yeſiculs 

Seminalis ; wow Teſtis. Fig. 19, a female worm opened; 4 the 

mouth; + the gullet; :cc the inteſtine, or gut; dd dd the two 

Cornua Uteri; e the Vagina Uteri ; fff the ſpermatic veſſels; 

g the Anus. Pig. 20, the genital parts of the female explicated; 

a the Pudendum, as it appears on the outfide of the ſkin ; h the 

Vagina Ureri; cc the two Cornua Uteri; dd the ſpermatic 


veſſels, Fig. 21, the eggs of this worm, as they appeared ina a 


microſcope 


4 
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1 | Hydrophobicz * Dr. M. Liſter, Phil. Trat W. 147 
P- 162. | 
Anes -Horton of York, a fir Par ood 
young man, was bit by Hye rg, in the ol propor the 
yound healed of itſelf, and the thing was 5 about five 
or fix weeks he co lained of in 8 al over his ee but eſpe· 
cially his * | round 15 his ſtomach, he looked very 5 | 
hollow-eyed, c. The third day after this complaint, he calle 
5. A it, went to bed, and vomited it up; a 
had a reſtleſs night, and in the morni found hi er very l. 5 
ep ng riſing in his ſtomach, 52 no thi it, yet an ina- 
10 of drinking, and eyen of ſwallowing his ſpittle, which was 
1 . as he oft e Diaſcordium, and a bottle of 
0 | water were brou a took the former, but was not 
able to drink one ſpoantul of the cordial; his pulſe ＋ "Et 
thy, 80g > ſometimes up unequal, his fleſh cold, his 30 fe 0 
2 little white; he complained very much gf 
7 1 ach; and upon offering him a cordial, 
vou and tremble at the approach of it; as he alſo ihe at 
15 ya to drink, and putting it forwards to hig 
ny he, Vs e.more affrighted, would draw back his head, and 
eh, and throw a very gbaſtly look 1 it, not without 
ſkrieking and noiſe; whence. it appeared, that it was an Hydro- 
phobia or dread of water; upon S ich a vein was ordered to be 
in the bitten arm, the wound to be ſcarified and drawn 
with veficatories, and the ſame plaiſters to be applied to the 
neck, legs, and inſide of the CESS the uſual antidotes 1 
preſcribed, as Theriaca, Cinis Cancrorum, Ruta, Agaricus, & 
18 bolus's; for he could take ſolid things in a ſpoon, yet 
without much trembling, fear, and caution, and an earneſt 
requeſt that no body would ſuddenly offer them to him, bus 
100 them gently into his hand, and then he would ſteal them 
_ to his mouth, fod, rcedily ſwallow them like a dogs 
* was 2 offe En bat! he could not fee it without" | 
. nd the ſame 0 0 motions at his ſtomach: and 


blood, both as to the Serum and Cruor, was well coloured, 

in ſuch proportion as is uſual i in healthful perſons, and 

good confiſtence : The patient was perſwaded with much diffi- 

joy to throw himſelf upon his belly a- croſs the bed, with his 
hanging over the other fide ; in this poſture of a dog he 

ſuffered 4 large bowl filled with ſmall beer to be brought 

under his head, and embracing it with rapture, he declared 

Vor. II. B b he 
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he was inſinitely refreſhed with the ſmell of it; he endeavoured 
with great earneſtneſs to put down his head to it, but could not, 
his ſtomach roſe as often ns he opened his lips ; at 1 
put out his tongue, and made towards it as tho he woul ; 
but when his tongue ever ſo little touched the ſurface of 

beer, he ſtarted back affrighted, and yet all the while he un 
pleaſed with the thoughts of drinking, and would not ſuffer it 
to be taken away from under his head; and if it was a little 
withdrawn, he would follow the ſmell of it with delight, and 


v 
1 


muff at it with bis noſtrils; but the patient alledging that the 


faint ſmell of the ſmall beer hindred him from drinking; 4 
bowl of ale was brought him, but after much' ſtriving and 
. exerting his tongue a thouſand times, he could not drink of it; 
and lapping with great terror, as often as his tongue touched 
it, he ſtarte 
gently to the bowl a hundred times, but all in vain; he 
then 2 quill given him conſiſting of two or three joints, the one 
end in his mouth, the other in the liquor; but he could not m. 
nage it, nor ſuck any more than a dog; after this he was made 
to lie down, and in a little time he fell into convulſions, bit 
and ſnarled, and catched at wy body, and foamed at the 
mouth; after this fit was over, he wok an clleboriſm in 
bolus; it wrought about three or four times very plentifully, 
and he declared himſelf wonderfully at eaſe, but yet now and 
then he would fall into convulfions, and then he was always 
inſenfible ; ſome time after he was again ſolicited to drink, and 
he now readily enough put himſelf into the former poſture, 
and with as much carneſineſs as ever uſed all the little ſhifts 
to drink, while the bowl was under his head, but all in vain; 
2 ſmall filver tumbler full of drink was put into his hand, 
Which, when he had ſtolen near his month, he would have 
| thrown into his throat, but it ſtruck againſt his teeth, and fell 
into the bowl again: He never went to ſtool, or made water all 
this time, which was near 48 hours, and therefore a clyſter 
was given him, but he did not retain it, and after this he died 
convulſed; his not — 1 water, as well as a troubleſome 
priapiſm he complained of when on his knees, might proceed 


rom the bliſtering plaiſters, as well as from his diſeaſe: It is 
very hard to account for this Pavor Auæ, or dread of water; 
however, to lay down ſome few things towards a ſolution of it, 
it is to be obſerved, firſt, that the patient had ſome of the a 
nic parts of his body transformed into, or affected after: 
nature of a dog, eſpecially the gullet, tongue, Cc. fo that 


what 


d back with his head, bringing it down again} 
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what was offered in the erect poſture of a man was very fright: 
ful, as well as difficult for him to take, becauſe againſf his 
pew nature, as much as it would be for a dog to drink ſtanding 
upon his hinder legs; but yet this is not all, for when he was 
turned upon his belly, and would have acted the dog; yet he 
could not bear to take any liquor into his mouth; whence-we 
may imagine, that he was either convulſed, or had a ſwelling in 
thole parts; but this cannot be the caſe, for the contra 
was envenomed ; for as often as he ſwallowed it, it 
cauſed intolerable pain, and as the patient expreſſed it, it went 
to his heart; and ſo liquid things caming nearer to the con- 
fiſtence of ſpittle might the rather promote that excretion, and 
therefore give a greater terror and difficulty of ſwallowing, 
than ſolid things; and that his ſpittle was chiefly infected 
with the yenom of the dog, ſeems probable from theſe 
reaſons; - 1. Becauſe the dog bit him, whoſe ſpittle alone 1 
venomous, as appears from many credible inſtances in medica 
liſtory, 2. He was almoſt ike a dog in the mouth, vi. the 
E the proper organs of ſpittle. 3. The bite of a man ſo 
is alſo infectious, but otherwiſe innocent. e, TE 


ly appears from his ſwallowing bolus's : Secondly, his 
pit 


A Theory of the Magnetical Variation; by My. Edm. Halley. 


| Phil. Tranſ. Ne 148. p. 20 5 
Efore Mr. Hi -ceds to the theory of the varia- 
tion of the peo aur te is the deviation of the magne- 
tical needle from the true meridian, either to the eaft or welt, 


be in the firſt place lays down the grounds, on which he raiſes 


his concluſions, and gives a compendious view of thoſe varia- 
tions, which he had reaſon to build upon, as being moſtly the 
3 of perſons of {kill and integrity, in the following 
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22 of Flu. Au. Yarianiy, 
| EY” Dom. m. 
;  Coperbages — 16491 30 E, 
4 5 16723 35 W, 
Danizich ——_—— — — |] 1679 7 00. M, 
_—_ lier — — | 18 4 1 10 W. 
76.— ̃ 1880 1 45 W, 
Rome — 1681 J oN, 
Dann — 1680 | 1 20 W. 
Hudſon's Bay 1668] 19 15 W. 
In Hod/on's Straights—— | 1668 | 29 30 W. 
In Bafin, Bay, Sat Si BEV oi i 
Thomas Smith's Sound 1010.1 57. 00M. 
At Ses | 7 oW 
| 7 30-Ws 
At Sea — 5 30 W. 
At Sea o 40 E. 
Cape St. e. 1 2 
raxi! . 5 30 F. 
Cape io 0 E. 
At Sea eke Mouth . Wes 
of the River of Plata$ | N 
At che Eaſt Entrance of T | 1 
the Ma 1 Straights ; 
At the Weſt Entrance 
of the Magellan 
Straights | 
Baldivia 8. 
At Cape d Agalbai S. | 
At ue — - S. 
At Sea — — |. 32. oW. o 8. | 1675 | 10 30 k. 
At Se. Helena - 6 30 f. | ID 0 8. 1677 0 40 E. 
At Aſcenſon- 14 30 W. 7 50 S. 16781 00 E. 
At Johanna —— | 44 00 E. 12 15 S. | 167519 30 W. 
2 2 - 40 00 E.] 4 oo 8. 1675 18 o W. 
t Zocatra | 56 oo 12 30 N. | 1674 | 17 00 W. 
At Aden, at the Mouth | „ | 
; ofiche — 47 30 E 13 oo N. | 1674 | 15 oo W. 
At Diego Roiz 61 O E.| 20 © 8.1676 20 30 W 
At Sea — 64 30 E. o o 7 15 7 W, 
At Sea - — 55. 0 E.| 27 o S. 1676 | 24 00 
22 t Bombay . 72 30 19 © N. | 1676 | 12 00 
pe Comerig 76 od E. 15 N. | 1680. | 8 48 W. 
1 Ballaſors —| 8; oo E. | 21 30 N. 1680 820 
At Fort St. George —— | 80 oo E. 13 15 N. | 1680] 8 10 W 
At the Weſt Point of 7] 5 | 7 
Java „ E.] 640 8.1676 310 W. 
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Nera sse fur. 197 
_ Moms of Places, | Longitude. | Latitude. | Anno Hariaten 
— . þ- "90 ON. the 39 o S. 167727 30 
We Ie of 36 A. 72 O E. 38 o 8. 2 | 
At Yay Dienen Land 142 o E. 42 25 8. 1642 0 & 
e, omen apron 170 9 E. 4% 50'8-| 1647] % „ 
wee Kin ine | l Th $4814 
Reeds. - : 169 30 E. 34 35 8. 1642 8 40 E. 5 


8 184 00 E. 20 15 [8, 1642 60 5 


149 00 E. 1 1 5 8. | 1043. | L 45 E. 
ee 


3 P 4 of 7 

At the Weſt: Point of 1 __ = 3s 
2 126 OO E. : 26 
n, —3 1 bp a 5 2 5 5 


By this table it appears, firſt, that throughout all Zarope 
a Res ha at this time, viz. 1683 Is welteriy aud more in 
the eaſtern parts thereof than in the weſtern; as likewiſe that 
it ſeems to be throughout upon the increaſe that way. . Se- 
condly, that on the coaſts of America, about Virginia, New 
England, and New-foundland, the variation is likewiſe weftet- 
h, increaſing all the way as you 99 northerly along the coaſt; . 

as to be above 20* at New-foundiand, nearly 30" in Hadſon 
ſtreights, and not leſs than 53) in Hains bay; and that as you 
fail caſtward from this coaſt the variation dimini ſhes; hence 
he infers, ſome where between Zurope and the north part of 
America, there muſt be an eaſterly variation, or at leaſt none 
weſterly ; and ſo he conjectures it is about the eaſtmoſt of the 
Tercera lands. Thirdly, that on the coaſt of Braſil, there is 
| eaſt variation, which encreaſes very notably, as you go to the 
ſouthward, ſo as to be 12* at Cape. Frio, and over againlf the 
river of Plata 20 F, and from thence {ailing ſouth weſterly 
o the ſtraights of Magellan, it decreafes to 17 and at the 
welt entrance it is but 14%. Fourthly, that eaſtward of 2. 
this eaſterly variation decreaſes, ſo as to be im: little at St. He- 
lena and 1 and to be quite gone, and the compals to 
point true about 18 degrees of longitude welt from the Cape of 
Good Hope, Fifthly, that to the caſtward of the aforefaid pla- 
ces, a weſtward variation begins, and obtains in all the 7;d4#an 
ſea, ariſing to no leſs than 18 deg. under the Equator itſeli, 
about the meridian of the northern part of Madagaſcar; and 
27 4 deg. in 39.deg, ſouth, latitude, near the ſame meridian; 
eaſterly from thence the weſt variation decreaſes, ſo as to be 
not much above 8 deg, at cape Cormorin, and about 3 deg. u__ 
| ; | = 
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the coaft of ava, and about the _Molucea iſlands to be qui 
one, as alſo a little to the weſtward of Van Diemen 1 51 
Sixthly, that to the eaſtward of the Molucca's and Van Diems 
land, in ſouth latitude, there ariſes another caſterly variation, 
which ſeems not ſo great as the former, nor of ſo large extent 
for at the iſland Rorterdam it is ſenfibly leſs than upon the af 
coaſt of New Guinea; and at the rate it decreaſes, it may well 
be ſuppoſed, that about 20 deg. further eaſtward, or 225 
caſt longitude from Zondon, in the latitude of 20 deg, ſouth, 2 
welterly variation begins. Seventhly, that the variations ob- 


ſierved at Baldivia, and at the weſt entrance of the Streights of 


Magellan ſhew, that the caſt variation, noted in the third ob. 
ſervation, is decreaſing apace, and that it cannot well extend 
many degrees into the Sourh Sea. from the coaſt of Peru and 
Chih, leaving room for a ſmall weſtcrly variation in that tract 
of the known world, that lies in the mid-way between Chili 
and Neww-Zealand, and between Hound's iſland and Pery, 
ny. that in failing north-weſt from St. Heleva by Aſcen. 
ſion, as far as the Equator, the variation continues very ſmall 
eaſt, and as it were, conſtantly the ſame ; ſo that in this part of 
the world, the courſe, wherein there is no variation, is evi- 
dently no meridian, but rather north-weſt. Ninthly, that the 
entrance of Hudſons Sireights, and the mouth of the river Plata, 
being nearly under the fame meridian, at the one place the 
needle varics 29 + deg. to the weſt, at the other 20+ dep, to 
the eaſt, This plainly ſhews the impoſſibility of reconciling 
theſe variations by Mr. Bond's theory, which is by two 

tical poles and an axis, inclined to the axis of the earth; from 


whence it would follow, that under the ſame meridian, the va- MW 


riation ſhould be in all places the fame way, _ 
Theſe things being premiſed may ſerve as a ſure foundation 
to raiſe the ſuperſtruture of a theory upon; but ſirſt it will not 
be amiſs to ſhew the miſtakes of Gillert and Des Cartes; the 
former whereof ſuppoſes, that the earth itſelf being in all its 
parts magnetical, and the water not; wherever the land is, 
thither alſo ſhould the needle turn, as to the greater quantity 
of magnetical matter ; but this in many inſtances is not true, 
and moſt remarkably upon the coaft of wi os where the nee- 
dle is ſo far from being attracted by the land, that it turns the 


quite contrary way, leaving the meridian to lie N. by E. which 
is juſt along the coaſt. As ro Des Carres's poſition, that the 
iron and Iload-ſtone'hid in the bowels of the earth, and the bot- 
tom of the ſea, may be the cauſes of the needle's variation: . 
9 11 454 7x | | W 
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we confider for how great a part of the earth's ſurface, ſor in- 
ſtance, in the whole Hudinm ſes, the needle declines the ſame 
way, and that regularly; it will ſollow that the attracting ſub- 
ſtance that cauſes it, muſt be very far diſtant ; now by expe- 
rience we find the little force that iron guns in ſhips have upon 


the compaſs, and experiments made before the Royal Socjety | 


ſnewed, how little magnetiſin there is in moſt rude iron ores; 
it cannot be denied, that in ſome places near the ſhore, or 
in ſhallow water, the needle may be 2 7% affected by the 


aſoreſaid cauſes, and that not a little, as Gaſſendus gives ano- 


table inſtance of the iſland Elba in the Mediterranean; bur 
theſe differences from the general direction are always figns of 
the nearneſs of thoſe magnetical ſubſtances, for the production 
whereof the iſland Elba has been famous in all ity; be- 
ſides, the change of the variation within theſe hundred years 
laſt paſt, more than 15 deg, at London, is an entire demonſtra- 


tion againſt both Des Cartes and Gilbert; the former does not ; 


ſtick to ſay, that the tranſportation 'of iron from one- place to 


another, and the growth of new iron within the earth, where 


there was none before, may be the cauſe thereof: The ſame 
lkewiſe holds againſt the hy potheſis of magnetical fibres, which 
Kircher maintains. . 1 244 RO 
Now from the abovementioned oblſeryations Mr. Hall; 
comes to this concluſion ; viz. that the whole globe of the ear; 
is one great magnet, with four magnetical- poles, or points of 
attraction; near each pole of the equator, two; and that in 
thoſe parts of the world which lie near adjacent to any of thoſe. 
magnetical poles, the needle is governed thereby, the neareſt 
pole being always predominant over the. more remote: The 
parts of the earth, wherein thoſe magnetigal poles lie, he ſays, 
cannot as yet be exactly determined, for want of ſufficient Dara 
to proceed — 2 but as near as conjecture can reach; 
he reckons that the pole, which at preſent is neareſt to us, lies 
in or near the meridian of the Zand's End of England; and 
not above ſeven degrees from the Arctic Pole; by this Pole the 
variations in all Europe and Tartary, and the north ſea, are 
principally governed; tho? ſtill with ſome regard to the other 
northern pole, whoſe ſituation is in the meridian pa about 
the middle of California, and about 15 deg. from the-north 
pole of the world; to this the needle has chiefly reſpect in all the 


north America, and in the two oceans on either fide thereof, 


from the Azores weſtwards to Japan, and farther: The two 
ſouthern poles, he imagines, are rather farther diſtant 55 
| the 
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=... than chat, will have it on the welt fide of 


F the one about as, 
in a mer | 


ts, or 95 2 ah London ; this 
ell ob America, in the Paci 5 
part of the Zrhiopic ocean: The fourth and laſt 

n to have the greateſt power, and largeſt dominions all, 
as it is the moſt remote from the pole of the world, bei 
ict] diſtant therefrom, in the meridian why 


* 


h; —— . account 
variations that have been obſerved of late; and how 


„ 8 ; And 


it is pla in, that as our European north pole is in the meri- 


. of the Lands End of England, all R more caſter] 

cir meridian, po, 
conſe ucntly the needle * it with its northern point, 
will — weſterly variation, which will ſtill be greater as 
yeu go eaſtwards, till you come to ſome meridian of Ruſſa, 
here it will be greateſt, and from thence: decreaſe again; 
agcordlingly in ſact we find that at Breſt the variation is 


2 at Loudon 4 + but at Dantzick. 4 weſt; 
— debe * ES meridian of the La 


10 5 


2 ofean 
Id . x: | 


Land's End fel; yet about * — of the iſle of Ter. 
cera, it is ſup our neareſt pole ma 8 
E 2 need 8 A little Sr wal 00:98 Ns tho” 2 a vety 
t — r two poles tt 
no an,» wad variation in all the eaſtern par 4 Fo . 
tic ocean, nor upon the weſt coaſts of Eu wy 4 


France, — — Sarhary: But to he weſtward of the 
" Azores, 


er of the American pole overcoming that of 
the math 43 needlc has chiefly reſpect . thereto ; and 
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uns ſtill mote. and more towards it, as you approach it; 
whence it comes to that on the coaſt of Virginia, Nu- 
England, Neu. foundland, and in Hladſon's ſtreights the varia - 
tion is weſt ward; that it decreaſes as you go from thence to- 
wards Europe; and that it is Jeſs in Virginia and New England 
than in New-foundland and "Hudſon's ſtreights: This weſterly _ 
rariation again decreaſes, as you pu over north America, and 
about the meridian of the middle of California, the needle 
again points due north; and from thence weſtwards to 7% ky 
ud Japan, the variation is ſuppoſed to be eaſterly; and ha 

ſea over, not leſs than 15 deg, This caſterly variation extends 
der Japan, 15 Tartary and part of China, till the variation 
becomes weſterly, which is governed by the European north- - 
pole, and which was ſaid to be greateſt in ſome part of RH. 
fu: Towards the ſouth pole the effect is much the ſame, only 
that here the ſouth point of the needle is attrafted hence it 
will follow that the variation on the coaft of Yraſil, at the ri- © 
der Plata, and ſo on to the ſtreights of Magellan ſhould be 
calterly, if we ſuppoſe a magnetical pole fituated about 20 
4 more weſterly than the ſtreights of Magellan; and this 
eaſterly variation doth extend eaſtwards over the 5 part 
of the ws ſea, till it be counterpoiſed by the virtue of 
the other ſouthern pole; as it is about mid - way between the 
Cape of Good Hope and the iſles of Triſtan q Altunha: From 
thence eaſtwards, the Alan ſouth pole becoming prevalent, 
and the ſouth point of the necdle being attracted thereby, 
there ariſes a weſtern variation very great in quantity and ex- 
tent, becauſe of the great diſtance of this magnetical pole from 
the of the world; hence it is, that in al the Indian ſeas. 
4 far as New Holland, and farther, there is conſtantly welt 
variation ; and that under the equator itſelf, it ariſes to no hels 
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than 18 deg, where it is moſt; about the meridian of the | 


land of Celebes, being likewiſe that of this pole, this weſterly 
rariation ceaſes, and an eaſterly begins, which reaches to the 
middle of the South. Sea between New-Zealgnd and Chili, 
leaving room for a ſmall welt variation, governed by the Ane. 
'1can ſouth pole: From the whole it appears that the ditectiag 
of the needle, in the temperate rhe. frigid zones, depends 
chiefly upon the coumterpoiſe of the forces of two, magnetical 
poles of the fame nature; as alſo, why under the ſame meri- _ 
dun, the variation ſhould be in one place 29 deg. and a half 
welt, and in another 20 and a balf 9 In the' Torrid Zone, | 
nd poularly ander the cquinoAtia, ra ek wait be had f 
„ a 
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All the four poles, and their poſitions be well confidereg; 
_ othetwiſe it will not be caſy to determine what the variation 
will be; the neareſt pole being always the ſtrongeſt; yet na 
ſo, as not to be counterbalanced ſometimes by the united for. 
ces of two more remote; thus, in A from St. Helena ij 
the iſle of Aeenſion to the equator on a N. W. courſe, the u. 
lation is very lutle caſterly, and in that whole tract inalters. WW 
ble; becauſe the ſouth American pole, which is confiderably Wi | 

the neareſt in the aforeſaid places, requiring a great caſter] 
variation is Cong; e by. the contrary attraction of the 
north American, and the Aſian ſouth pole; each whereof, Wil 
ſingly, are in thoſe parts weaker than the American ſouth Will - 
e; and upon the north-weſt courſe, the diſtance from thi Wl 
atter is very little varied; and as you recede from the {fun Wi 
| 
| 
| 
| 
| 
| 
| 


ſouth pole, the balance is ſtill preſerved by the acceſs toward 
Þ the north Anerican pole: In this caſe, no notice is taken of 
=_ the European north pole; its meridian being little remored 
_ from thoſe of theſe es, and of itſelf requiring the ſame v. 
| riations we here find: After the ſame manner may the varis- 
6 en places under and near the equator be accounted 
"a . A Roman: Wall and Multangular Tower ar Tork; by Dr 
2 1 01 ve MI. Litter. Phil. Tranſ. N“ 149. p. 238. : ho | 
1 IXVX. Zier, carefully viewing the antiquities of vort, 
UE the reſidence of at leaſt two of the Roman emperors, &. 
w ' Ver us and Conſtantine; found a part of a wall ſtill ftanding Wl | 
| mint yard, beiog formerly an hoſpital of St. Laurence, fogkig | 
| towarcks the river; it confiſts of a multangular tower, whic | 
| led to Bodtham: Bar, and a wall, which ran the length of (on- 
kJ jngiſtreet, as may be cafily diſcerned upon viewing it atter- 
| © tively on both ſides: The outfide towards; the river is faced 
1 with a very ſmall ſquare ſtone, of about ſour inches thick, and 
nid in levels like our modern brick-work, but the ap, oy 
7 the ſtones is not obſerved, being ſuch as they fell out in hev- 
ing; from the foundation twenty courſes of this ſmall ſquared 
tone are laid, and over them five courſes of Roman — 
ſome of theſe bricks are laid length-wiſe, and ſome end- 
in the wall, and were called Lateres Diatoni; after theſe five 
churſes f brick, other twenty two courſes of ſmall ſquare 
ſttane are laid, and then five more courſes of the ſame Rome! 
«bricks are overlaid, beyond which the wall is imperſect, = 
1 
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cop d with modern building: Note, that in all this height 1 
is no caſement or loop- hole, but one entire and uniform wall, ; 


from which it may be conjectured that the wall was built ſome 


courſes. higher in the ſame order; The bricks were to'be as 


Thoroughs, or, as it were, ſo many new foundations to the 
ſuperſtructure, and firmly to bind the two fides together; for 


* itſelf is only faced with ſmall ſquare ſtone, and the 


middle thereof filled with mortar and pebblc : Vitruvius com- 
mends brick-bailding before ſtone even for duration; and he 
gives a reaſon why the Romans ſuffered no brick-buildings 
within the city of Rome, as a thing not of choice but neceſſitj; 
the law, ſays he, ſuffers not a wall to be made towards t 

ſtreet, ſo Cummuni Loco may be tranſlated, above a foot and a half 
thick, and partition walls the ſame, leſt they ſhould take up tos 
mach room ; now brick-walls of a foot and a half thick, unleſs 
they were Diplinthii or Triplinthis, that is, either of two or 
three bricks thickneſs, cannot ſupport above one ſtory z but in 
ſo valt and majeſtic a city as oN Rome, there ought to be in- 
mmerable habitations; therefore when a plain area, or build- 
ing of one ſtory, could not reccive ſo great a number to dwell 
in the city, the houſcs of neceſſity were raiſed higher, and they 
had ſtrange contrivances of out- jetting and over-hanging; to. 
net and — , which reaſons, if rightly confidered, 
are great miſtakes, for at this day it is demonſtrated chat a 


firm building may be raiſed to the height of feveral ſtories 


upon a foot and a half thick wall; the overſight of the Ro- 
nan was owing to the vaſt big els of their-bricks, 
ſmaller the bricks the firmer the work ; there being much 

eater firmneſs in ſuch a number of angles, as muſt he pro- 
need by a ſmall- brick, than in a right line; andthis as;the 
reaſon of the ſtrength of buttraſſes and multangular towers, 89c. 
"Thoſe bricks arè about 13 inches of our meaſute in length, 
and about tt inches broad, and two and a half thick, in round 
numbers; and they agree very well with the notiom of the Ro- 
e foot, which" tho lerne amiquary Greaves hath Jeft us; 
vir. of its being about half an inch 1c{s than ours: They ſeem 


to haye ſhrunk in the baking more in- breadth than in ng th, 
nat 


which is but reaſonable, | becauſe of their eaſier yielding that 
way; and ſo for the ſame reaſon, more in thickneſs, if we 
ſuppoſe them to have been deſigned in the mould for three 
Roman inches: This demonſtrates Pliny's meaſure; to by; true, 


where be ſays; there are three forts: of bricks the - Didoron 
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which we uſe, is a foot and a half long, and a foot broad; and 
the meaſures of 771riwins, as they are now ' extant, to be 
' wrong; the copy of Yirruvius, where It deſcribes the meaſure 
of the Didoron, being vicious; and Dr. Liſter affirms; that 
all he had ſeen with us in England were of Pliny's meaſures 
i. as in the Roman wall at Leiceſter, called the ems wall ont 
[4 at St. Albans, as well as at Tork; and to go no farther for ar. 
=_ aments than Vitruvius, the Diplinthii Parietes or walls two 
5 Yricks thick, in Rome were againſt law, and the 8 brick. 
3 wall was only allowed as ffandard, viz, a foot and u half thick 


wall. or one Roman brick a length! Pliny being a' profeſſed 
tranſcriber of Vitruvius in the whole bigneſs of bricks, and not 


4 differing in any one thing in the whole chapter, but in the 
=  nmecaſurc of the Didoron; and the bricks themſelyes demon- 
bi _ Mftrafing the truth of that difference, it is but reaſonable we 

| fhould make Yiiruvins's Longum Pede, Latum ſemipede, a foot 


Tong, and half a foot broad, a fault of Vitruvinss copiers! To 
conclude with this remark, a proportion and à plain unifor- 
mity, even in the minuteſt part of building, are obſerved, as 
appears from theſe poor remains of Roman ann 
| whercas in our Gothic buildings, there is a total neglect of the 
_ meaſure and proportion of the courſes, as if theſe were not 
Ul very material to the beauty of the whole; whereas indeed in 
the works of nature, it is from the ſymmetry of the very grain, 
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that much of the beauty ariſes. 


M. Liſter. Phil: Tranſ. No 149. P. 242: 
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Il 1 ſeems, probable, 1. That in the digeſtion of meat inthe 
=_ ſtomach,, there ,is made a ſeparation or ſolution of urinous 
þ falte, no otherwiſe than in the rotting of plants and animals 
= IE nay is highly impregnated with this urinous ſalt. 

I 3. That the whiteneſs of the chyle is from the fermentation 

it hae from. its mixture with urinous ſalts, as that if diluted 

with fair, water, it is wholly deprived of that colour, the 'fer- 


mentation Failing, 4. That the ſalt chyle is conveyed into the 
vena blood an with it enters the heart, and is thence thrown 
out chyle again, as it comes in, by a continual pulſation into 
the arteries, 5. That as often as it enters the emulgent arte- 
as, it there leaves behind it part of its ſaline liquor, or urine, 


conſequently loſes of its colour, g. That when fufficiendy 


reed of ins urinous ſalt, it becomes a T,ymph, which is 


* : 4. 
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bole meg the ape of blood, as not ſufficiently depurat 
« ſaline particles. . That probably it circulates” for a long 


— 
a 


of the body by the arterics, . and returning again to the 
E, pan by ite own veſſels, and partly by the veins. 
g. That in Ein e ect of chyle, fot we cannot conſtantly feed, 
nature continually ſupplies. the maſs of blood with the 
Lympha,..or old c le. 9. That upon every ſupply of freſh 
chyle, much of the old Kock or Lymp ha is, accot 1 the 
exigency of the parts, converted to this or the other and 
vat till then. 10. That ang is al wa - more Zymphy in the 
maſs of blood than is neceſſaty for diluting ig; the arterial 
blood, be the animal never ſo much exhauſted by hunger, 
always. ſeparating ſome upon extravaſation or coagulation, 
11. In the, e of extravaſated blood, thats; is no preci- 
pratip parts, as in curdled milk, Ec, for. if, the chyle be 

eſnly Gh wv into the maſs of blood, it will again ſeparate 
ſelf as oil from water, and juſt ſo it is with . mpha en, 
chyle, neither of them being as yet any eſſentia part of the 
blood. 12. The venal and 1 5 2 blood have boch of them 
probably a like Sn, of Lympha to dilute dem; but the 

arterial in coagulating, involves within its Crafſampntuih more 

than the .veoal ; the reaſon. may be, that the arterial is 
fullet of air, which rarifles and renders its ' Craffarestim more 
2 by to capable of lodging the Zympha 2 * — 
ider ſtand 16 _— more mpe 

daily. Re — inſtrument of the circulation of the 
blood, ins we ſtole — vibration of the 2 which 2 ech 
not. be fulcient for hindring the coagulation of t 
vithout a continual ſu pply of the 22 to dilute i:. 
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A in rhe Ovariam; by. M. de St. Maurice. Phil, 
Tran. Na 150; P- 285. 4 501 0 i Fn 
[lame de Sainte Mere had been ſafely brought to' bed 
— ight times; and after haying continued gde yedts with- 
with child, about three months before her death, 
he ſuf] being herſelf in that condition again: But Ah 224, 
1482, Me being up in the morning in very good health,” "the 
fell into fainting 175 whereby from that moment ſhe abſol urel 
loſt her pulſe, without being deprived either of her under 
ing or ſpeech; in the evening ber countenance Was deadiſn, 


and covered with 2 Es cold ſweat; the com plained of a 
| great 


R 
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rothing other but tho reſidue of the chyle, not e ene. 7 
ed E . 


time under the 7. 8 of a Lympha, often viſiting all ts 


206 MEMOIRS of the 


at colick in the region of the right groin, which terminated 
22 reins; this colick was ſo e that ſhe could not 
bear to touch the part; in a moment a "ſhe felt all the pre- 
Judes of an male by the call 1 ſor her ſurgeon, and 
died in his aim. 
- Upon opening the inte 's of 150 belly, all the intrails 
in the epigaſtric region were Fen floating in blood; there wa, 
, ® prodigious quanti ou lated blood in the right flank, 
and atrempting to with the hand, there was found 
amongſt the firſt clots, which were drawn forth, a little Ferm, 
about the bigneſs of a thumb, and a third lefs in length, all 
very diſtinctiy formed, and in which was manifeſtly di Lovered 
the ſex of a boy, but naked and without covering ; 'two fingers 
from this place the right Cornu of the womb was found; the 
teſticle was torn lengthwiſe, and thro the middle on the fide; 
it did not touch the Tuba, and ali its cavity was full of clotted 
blood; and it was no longer a doubt, but this was the place, 
where —— infant was formed; but having acquired in this 
| growth too large to be able to fall in time, and conti- 
nuing rg grow there, without being able to come forth, it had 
jo". ken its priſon by ſtretching it: Anfl this opinion 
defied froth u — this teſticle wich the left, bei 
at leaſt ſpur times bi bes ulk en that of a 
5 while the leſt 92 not larger than a ſmall cheſnut; it 925 
All red both without and within, beſides the clotted blood that 
it contained; whereas the left was pale and full of ſmall grains 
of the volont aud conſiſtente of yellow rallow.; Upon exatmin- 
e ber tube on the righr fide,” it could not be found that this 
nt had eve entred there; and ir was in all reſpects like the 
left tube: Eaflly, upon examining the body of the womb with 
all the care and exactneſt poſſible, it appeared without at) 
rent, and in à ſtate purely natural; only it was obſerved to be 
4 little bigger than it is found i in women dhe die without 
being with child; ir was all a Dr. Harvey deſttibed it in the 
firſt month: of pre gnancy; but when it was opened, there was 
not the leaſt fign of conception; it is true, the 2 of the 
Interior membrane appeared full of blood, and "i | 


4: Parallel e Lightning and: Phoſphoris Dr. Fred 

Fe 1s 1 14 £1538 Slare. | Phil, Trent. Ne 10. . 20. „ 

| ep the flid' phoſphorus from'conſurr ig ws 

y placed at the bottom/of A glaſi of water; 85 Hart, 
w of thefc gaſſes diſpoſed upon 2 able in * 


burn any Fee matter, as he found by h | 
1 


, 91. t 
Fee ng the ſun, and then it. ml wn. ery, uricuily, Lig 
with 5 . as wi 6h e 5 | 


and thus ] igt ſed or. 7 
up in a vehicle air, as not G FR 2 a 
the yielding 7 00 will then ſet fire; to 2 [e884 
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could obſerve 670781 flaſhes of light, that ſueceſſiyel y paſſed 
thro' the water, and made ſuch bright and.yigorous Gs 


tions in the air, al would ſurpriſe and ee one not 


accuſtomed to the Phenomenon; this fiery .metcor paſſes a 
little contracted thro the incumbent water, but expands irlelf 
much, as ſoon 2s. it cmerges. or gets 2 it: If you would - 
make theſe experiments to advantage, the glaſs ſhould be deep 
and cylindrical, and not above three quarters filled with water: 
If we compare thelc appearances wi lehr ve may obſerve 
that the latter, which comes at intervals, p als a 
thro the moſt condenſed clouds, and is wm extinguiſh 
obſtructed by the greateſt ſtorms or entre of Water, bas, 
ike th bears fe fn, or any other fire, fr eely paſſes ihro 
nd water. 
* This np e in the ma. Hats only emits 
cs of light in warm weather; accrtain temper of the 
air ar beg neceſſary to produce the effect; for in winter, or cold 
weather, he never obſerved it; and thus warm Jammer wi wea- 
ther is moſt productive of a er Hehe ins wow , 
The above-mentioned fla is, vot a F 


in it, as alſo holding in its flame, paper, — 2 7 
$ 48 are apt to gs fire; 7 ge 
ightning 1s grrerally g oblerved to be: But 


horus, whilſt in a more 
ed by the warmth of the air, or 


9 — 8 


E | 


he We ſphorus, whilſt burning, adde the he Pk acarrol — 
when it goes out, ĩt reſo Joey Iptg, 
lee; gold, iron, and other me tn lng prod 
the ſame, effect. 255 1464. m ep, 1434 
+ IJ raking e ten a twenty grains e folid 
phate, and melting it in as much . jaft 


| cover it, which was about a drachm; after i = was abe cold, 


it was poured. into. 28 ces 
well Maked te to 


e > 


balls, which, 1e io. many.: ftars;,adbercd..ro,the;fides t. 
glafs, — continued to any for BE time; Upon the a 


* , i: * or 


_ quently in fps 


free 


earthquake at Zaredemon 5 and Helmonr mentions another, 
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: of a ſmall qu: ity of oil of tur 


ture, e e veſſel, it ; and very 
furiouſly ;' ir alfo ſucceeded with Por „ and oil of bricks; 


but falad-oil and ſpirit of wine could not be made to flame. 
Av Earthquake az Oxford; by Mr. Tho. Pigot. Phil, Tran. 


S TY 3 OTE 


at * when ſuch a are 2 1 
we may credit Ariſtotie, who tells us, that they are moſt fre- 
8 


and autumn; in which there is 2 greater 
abundance of vapoure, and a larger quantity of vitr6-exhaled; 
all which ingredients may conſpire to the on of an 
earthquake; for, if we conſider how capable — ris of 3 
large expanſion, how forcible they are when rarified in cl 

veflels over the fire, we may ſuppoſe that thoſe yapours, which 


produce ſo great commotions in the air, may cauſe a conſide- · 
. rable diſturbanee in the earth, when pent and locked up there- 


in: The latter part of the firſt week in Was ſo rainy, 
that many were apprehenfive of a deluge; the th of Septem- 


ber there fell ſome very confiderable ſhowers in the afternoon; 


but from that time it cleared up, and to the end of the enſuing 
week, it continued very warm and pleaſant weather; the 16th, 


in the evening, was inclinable to froſt; and the next morning 
it was 2 . ſroſt ſor the ſeaſon; and then about 70 clock, 


the day being very clear and calm, the earthquake happened 
Dr. Wallis and Mr. Soyle made the like o ations of 
3 the earthquake of rect: The quickfilver in the 
romerer ſtood as high then, as at any time for three yean 
before, which, together with a retuarkable calmneſs of the 
air, a matter generally looked upon, as one of the circumſtances 
which accompany carthquakes, and by many reckoned amongſt 
the figns which preceeed them, may be fafficient to ſhew how 
air was from v at that time; and ſurely, the 


- : 


Ines farui were frequently ſeen a few days before this earth- 


nake, which may at leaſt be a probable argument to ſhew 


how full the earth then was of damps and exhalations; fince a 
ſtench, that tainted well-water in an unuſual manner, hath 


upon the ſame account been generally ' reckoned amongſt the 

figns of an earthquake, and by N predi ; for 

by this it was, that Pherecydes is faid to have preſaged 45 
0 


Pre- 
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was not * 555 "th which are 70 pu Ulſes or ſuccul:. 

ons, ſach as ſtrike the ground at right angles with a Velen 
ſhock, or intermittent knocking, ſo as often to ralſe the cart 
to 2 conſiderable height, or force: their way by a breach; bas. 
it appeared rather to be ſuch a trembling moriqn, as vibrates 
and ſhakes withgut altering cb poſition of the carth,, and 
leaves all K s in the fam Woke” in which it Found idem; 
for it ſhook the.carth Wirk a Ra Fo and vibratory motion „ 
whoſe reciprocations were repeated with a great deal of c quick- 
nels ; the pulſes were a little diſcontinued and yet” 12 70 came 1 
ſo thick that there was no reckoning of of them, *tho*the Celle 
cafthquake continued here ſcarce. more than fix” Teconds. 77 ET 
ime; and when it ended, the motion of reſtitutiop, or fettin in 
of the building,” in which this obſerver was, ſeemed! to be "wn 
2 craſh ; Now as tremulous and vibratory motions are p 

0 profce ſounds, ſo was this earthquake accompanied, 5 4 4 | 
hollow murmuring, like a diſtant thunder; which foun Wet 3 
time ſo exactly 3 2 15 motion, and was to conformable to it 
in all re cu, that it plainly. appears there Was te fume belt 
ſon for both ; to thoſe that were hin doors it W. to be 
more e and as it were above in the alt, dera loned” 
chiefly by the. main of the building; but thoſe! who were © 
had in fs fields and open air, erceived 4 hollbw 'murniur”: 
with a gentle ſhaking © towards the 1 face of the A 7 5 Bi. 
ftly compared to the groaning of ſome planks of f 
fir, when the 2 * of be cauſes both a 1 ne 107. 
ſound: That Borg is conſiderable heat Within che 1755 Ts 
manifeſt from the experience of miners working in the deeper” 
Sven from thoſ thoſe Hot rings which burſt'our thence,” f and 
rom mls "or e cauſed by mineral ſpitits: Nox is it leſs” 
commonly obſerved, that fuch heats and fermentätisne within” 
the earth are augmented by froſty Weather; when the fteamy® 
being more pent up, do work-more forcibly upon each ether; 
And that ſounds and tremors may be produced, by ſich heat, 
tho" it work only on air, watry Taber or nitre ibeloded in 
pores and 25 =} pears from ſcveral experiments; „ as that 
of filling glaſs b , dale full with water apd' nitre; which 
bwugbt to 12 7 55 of the fire will tremble with 4 Pre f hum-⸗ 
min ge and's after that break with A IV deal 6fnoile aud 
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be extent of this-earthquake was but 50 miles, or thete: 
abouts; its largeſt diſtance was from ſouth-eaſt to north-weſt, 
the leaſt from north to ſouth; which is a very 
ſpace, 16 compared with that which happened in the ſouthern 
2 of Norway, April 24th, 1657, and took up 160 miles in 
ength, and as many in breadth; and Nircher mentions one 
ehe, ig il, 3 
There was another earthquake far more confiderable, which 
l ee oth, about 11 o'clock at night in Oxfordſrire, 
northwards it was perceived much; it ſpread all over the 
Midland counties, and extended into Derbyſbire ; in which, 


x 


as in-the coal · countries, it was very violent. 


# ##: 


2700 Tho. Smith, Phil. Tranſ. N“ 152. p. 335. 


Vnſtantinopie. formerly Byzantium, was ſo called by Con. 
Fe arial ut; Great, after his own name; who being extream. 
Wi; lighted with the beautiful and advantageous fituation of 
the place between two ſeas; and defended by narrow ſireights 
an both ſides, re moved the ſeat of the empire thither, and laid 
the ſoundation of its future ſplendour and greatneſs: It was alſo 
called the ſecond or new Rome, in emulation of old Rome, which 
it was deſigned this ſnould equal, by a ſpecial edict, or law of 
the ſame emperor, which he cauſed to be engraven on a marble 
Pillar, placed near his own Zqueſtrian ſtatue, in one of the 
piazzas of his new built city, called Srategium, where the 
ſoldiers uſed to muſter, as in the Campus Martius: According. 
ly he endowed it with the ſame privileges and immunities, and 
eſtabliſhed the ſame number of magiſtrates and orders of ape 
ple, and divided the whole extent of it into 14 precincts or 


tegion accord ing to the diviſion of old Rome; and the Greek 


| awriters/ were as extravagant in their commendations of it; but 
the uſuab tile in their ordinary diſcourſes and writings, when 
they mentioned it without any flouriſh, was, 1 Be&o/Atuyg2, ot 
n Bam, that is the imperial city: The country about it was 


aſterwarde called Romania. in 4 limited and . reſtrained ſenſe, 
(dor that Romania, about the middle times of the empire, 
theres | and the 
ſeems c ; i Phantus ) and, the: ple P adio. { 
Greeks ſult retain — i 2 


an to decline, was the ſame with Orbis Romanus, 


name; ſor if you any of them born 
the continent of Thrace, what countryman he is, be 


a/ ers fortbwith, PH Romios, for ſo they pronounce it; 


we Turks in like manner call a Greek chriſtian, Urum Gaow, 
| „ O00 


inconſiderable 
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in time of war they deſtroy each others moſques. 7 
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the Roman infidel; and they. will ſometimes call the empe- 


ror of Germany, Urumler Padiſpa, or the empetot of the 
nans; hence it was, that the later Greek emperors ſtiled them- 
ſclyes Bride Phu, kings of the Romans; that is, ſuch as 
were born in Namania, and the other countries, which made 
up the eaſtern diviſion of the Roman empire; tho perchance 
by this florid title they pretended a right to the government of 
the weſt ; upon which vain preſumption, they aſſumed alſo 
the title of KoouoxggJoepes, or emperors of the world, as if they 
had been the true ſucceſſors of Auguſtus, and as tf the weltern 
emperors had been uſurpers, whom they called by way of con- 
tempt, Puts; Reges; as Luitprandus informs us in the account 
of his embaſſy to Nicephorus Phocas;and they gave the people of 

no other name than that of 7 1 att or Lombards: The 

ern Greeks call all the weſtern chriſtians, Az7ivor or peg your, 

Latins or Franks; the Turks only making uſe of the latter, 
when they ſpeak civilly of us, and calling Chriſtendom, Phren- 
lian, in the modern Greek, gexy 11a: And: the Tuns do now 
as proudly call Conſtantinople, Alem Pena, or the refuge of the 
world; where indeed there ſeem to be a medley of all or moſt 
nations of three parts of it, and of all religions, which are tole- 
rated, and 8 profeſſed and exerciſed every where 
throughout empire, except the Perſian; for they look 
upon the latter as a corruption of, and deviation from the rules 
and docttine of Mabomet their prophets and therefore. they 
abſolutely ſorbid it, as repugnant to, and deſtructive of the 
doctrine of life and ſalvation, as they ſpeak; and accordingly 
they condemn with all imaginable fury the proſtſſors thereof, 
who pretend to follow Ali, as Seftaries and Apoſtates, and entet- 
tain a worſe opinion of them than of Chriſtiaus, uu, or T1ji- 


dels: The Perſians are not behind hand with them in their 


hatred and contempt, deriding them as groſe and ſtupid, and 
looking upon them as little leſs than barbarians; intereſt and zeal 
for the ir ſeveral tenets highten their differences ſo much, tha 
The Greols have 26 churches within the walls of the eity, 
beſides fix at Galata; they have alio two churches at Hulari, 
one at Kadi ui or Calcodon, as alſo at Staurofis, Chingilkui, and 
ſereral other villages the Aſian ſhore of the Heſphorus, 

a at Beſhiftaſh, Salut, Chorouch Cheſine, which latter is 

dedicated to St. Michael the archangel; at Jenilui, or Neo- 
chorion, Therapia, Bujukdere, and other villages on the Euro- 
an ſide; they have allo 5 22 at Haskui, where their 
; , » iS: » "Ho... * * 
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5 w/ | 15 en be rt 1 n Fit aer is by the Greoks ad 

1005 called St. Demerfius's hill; next tothe 44s | 
Se. Demet7 ius, and St. GeoYre have moſt churches dedieared 1 

70 The Armenian, have not above (even chilies, tein 


cw In number in compariſon of the Gr##s The 

n the city and Pcs adjacent between twenty and thirty 9. | 

guss; 4 city next to Cairo and Salon, affording che 
LN ſhelter to that unhappy and « cohtempridle peo ple js 

wears in the Grand Signer dominions, aud — 

eh or. 30,000 families of them; they are of * 
fr 


s, on account of their Sig, e, merchand ing, and 
"in ſeveral mechanical crates? the and all theſe may be 
blen Apen as natives, or rather ſlaven, each payin g money 
early for his bead; it is true, theſe Fes very wiſely y col 
this tax amoygſt themſelves; ; and according to an agreement 
made with the Tefterdar, or treaſurer, they pay a'cerrain ſum 
e for their whole nation reſiding there; by which piece 
77 9 they ate 8775 gainers, and ſpare the am 
em, leis able PH 75 4 contribution of the rich to 
265 the ſum: The E glißb and Dutch ambaſſadors have er 
ap me * the paliter common to their reſpective nations: The 
Sac and Chapels of the weſtern chriſtians of the Nonun 
comma ih at Gils ata, are St, Peter's, belonging to the Dom. 
Wau whete is the famous pigce of Madoma ds Conflaniint 
th P 5 e Jallart call ir, or of the bſeſſed Virgin, holding 
Hole, c nd. Fluss in her arms; which they 1 L 
tf Net LAke, celebrated by ſome of the later eccleſſaſti- 
£4 115 as 5 


9 


famous painter; out of regard to this idle tm 

credifoits and fu perſtitious ati and Greeks 

F cowmunion eck great veneration to it; 'which 

8 c Kat little in it of proportion, art, or beauty, to de. 


4 any kepüration either upon "the deſigner, or his work: 


ET N belonging to the conventual f iurs of the order of 
he TH the e ground bf this church was; by the wiſe con- 
F uf and Interceflion of Cayalliere Molino, the Venetian Ballo, 


"after the ſurrender of Curia, upon the peace made by ihe 

9 85 with che Grand Seignior, procured to be reſtored, and 

| Th andſotn e church rebuiſt with the large contributions of 
l ſer Fen of Chriſtendom : St. Benediff's, belonging to 

es where is à fich altar curĩouſly adotned with ſeveral 


Vgures in moſaic ; this convent was purchaſed far them by their 
great 


. 
„ 
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benefactor, Henry IV. of France; Mi De 
apron Obſervantines, or elo anti, 4 el 'of the WES 
' 8, Francis, ſo called from their go 8 Socculi, 


; The;Capuchins have à little ch e 10, + 
== near; 5g „ es dae al ace +, St. 1 
7 


to ite nearneſs * g 


_ — and. kill: retains: Ns 5 
of a . in 1 by. < 3 


derable 2 Greeks :, Proconneſus, not far rom the for- 


mer, now. callec Marmara, as. it has been for ſome gg enturics, 
— the excellant quarries of marble found there ; he Mar- 
rouge ad was alſo famous in the 8 20 hangs, | Gepe 


calle the -Greeks Kae Or. t aven, is at no 
reat 40 nee from the entrance into the bay of 45 ps 
the N. by E. The Turks call it Imnamle: I. There ate levergl 


from Conſtantinaple; as, Prote,,1o e auſe hey 4 

E rſt to it, upon coming from e 2 75 to i 
of this are, Prencipe and Wriss. W 670 a 

to 2575 ons mach agen. e 5 iamoſt Lt ge 
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iſlands. over againſt the bay of. Nicomedia, ſo deny Iles 
Sinus Aſtacenus, according to Narr about Ak If en Jorge | 
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7 bay; Chalcitis; in modern &reet, Chalce or Chalkis; and O 
and Platy to the north weſt. --- . 


The Sraglio is at the extreme point of the north · eaſt angle 
of Conſtantinaple, where formerly old age ſtood; with. 
in which, towards the haven, is a ſtately, Mask, or ſummex- 
houſe, from which the grand ſeignior uſually. takes barge, 
when he paſſes into 4ſia, or diverts himſelf upon the ZBoſphy. 
Yus; at which time the Boſtangi Baſba, who hath the princi 
care of the emperor's palace, and the command of the 570 
rus, fits at the helm and ſteers: The ſeven towers are at 
ſouth-eaſt extremity : The only ſuburbs are to the north-weſt, 
along the ſide of the haven; for above the bill, where the 
three walls begin, there lies an open champaign country, only 
here and there, at conſiderable diftances, are farm-houſes; 
The baven runs in from the weſt, and ſo opens eaſtward: At 
the eaſt end of Galata is Tophana, where they caſt their great 
guns: Pera and Galata have about fix gates towards the ſea: 
he whole tract of ground was anciently, before. the emperor 
Valentinian's days, who encloſed and fortified. Galara with 
walls and towers, ſtiled Tlgpera, or Regio Peræa, becauſe it 


lay on the other ſide, of the city to the north, ſeated on higher 


hills, and whoſe deſcent is more ſteep and difficult. 
Our modern geographers, as Mercator and Ortelius, who 
herein follow Prolemy, place Conſtantinople: in the latitude of 
43 deg. and five minutes; the Arabian and Perſian aſtrono- 
"mers, as Abulſeda, Naſſir, Eddin, V Beigh, and-the 
from the Perſia 
tables place it more northerly, vis. in 45 deg. which by later 
anti better obſervations is ſound to be falſe; Mr. Greaves took 
the height of the pole at Conſtantinople with à braſs ſextant of 
above ſye ſoot radius, and found it but 41 deg. 6 m. but 


5 


Dr. Smith, by a very good ee found it only 40 deg 


8 min. There is no ſpace between the Propontis and the 
Walls of the city, except juſt at the ſeraglio paint, which may 


bo two hundred paces in length; where they have raiſed on 3 


platform a battery for great guns; but from the point to the 
end of the haven weſtward, the pace to the gates is unequal 


in ſomie places about 20 paces broad, in others three or four 


times that number: The diſtance between Conſtantinople and 
Chalaedom opon the oppolite Birhynian ſhore, may be about 
ite or out miles: On the walls are engraven the names of 
{vera emperors, who reigned about the W the 
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Grecian empire: as Theophilus, * Michael, Baſilius, Cunſtan- 
the ſeveral breaches, cauſed in them by the ſea or earthquakes, 
were repaired: 'Kymkaps, or the ſand- gate, lies towards the 


here formerly was an arſenal for gallies, and other ſmall veſ- 


conjectures the Greeks formerly called Xguoy, or the golden 
gate, and by ſome Tatin writers vert tos in Luuprandus, 


ſeriber or printer for Aurea; this gate is in the twelſth region, 
ſtructure: The Gun. gate, was formerly called. Roman guts; 


not becauſe it leads towards the continent of Romania, or 
Trace, but from St. Romanus, where the laſt chriſtian empe- 
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1 J moſque, called Mi- baſſa, on a hill accounted the higheſt 
in the city: The diſtance between one tower and the other in 
the upper wall towards the land is about 90 paces; the ſpace 
between that and the ſecond wall is about 18 paces over: Fhe 


eam R of 


4 ſcveral jackals, was formerly 2 cbriſtian church dedicated 
to Lata, or the bleſſed virgin. 
of the Jop horus into the Black Sea, as ſome have imagined; 
whoſe miſtake might poſſibly ariſe hence, that the wind be- 
Ing at north, and blowing bard, the current ſets mort violently 
a ſuch times againſt the ſeveral head-lands, jutting out into 
thechannel, which 0, 
are forced back to ſome little diitance;; or elſe,” becauſe when 
the ſouth wind freſhens and grows boiſterous, it malte a high 
, tolling ſea in the Propontis and Byſphorns, and being contr 
to the current, gives a check to it, ſo that it becomes leſs - 
ble, and is eaſily ſtemmed: Where it is narroweft, the diftance 
ſeems to the eye to be ſcarce from one ſhore to the other a 
mile over; and where broadeſt not much above 4 mile and a 


half, unleſs where it runs into the deep bays, whick-on-ac+ - 


count of their ſhallowneſs, only harbout boats: The channel is 
certainly natural, and not cut our by art,” as ſome hate id 
fancied, not conſidering how the Euxine ſea ſhould J 2 

; iſcharge 
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rinus Porphyrogenitus, by whoſe care, and at whole expence, 
Propontis ; this the Greeks call in their vulgar language. 
Kaooxeats Contoſcalium, or the little ſcale or landing · place; 
ſels: Jedicula Napi, or the gate of the ſeven towers, ſo cal - 
led from its nearneſa to that Acropolis, which Dr. Sniis 
Carea, which muſt be certainly a miſtake either of the tran- 


and was alſo called gi, from its beautiful and curious 


ror was killed at the aſſault, which the Turks made to forge | 
their way by it into the city: Near Alrianople. gate is a fair 


place, where the lions, leopards and other wild beaſth are kept. 


"There is no tide, or running back of the water on ang ſde 


admits of ſeveral turnings, and ſo the waters 
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Adiſcharge itſelf of thoſe great quantities of water, poured in 


Hard, that it became paſſable; in 1669 there was ice in the 


ſuffered martyrdom under the emperor Valerianus, and of 
St. Euphemia, virgin and martyr under Diocleſian: ln Sana 
Sophia there are pillars ſo large, that a man can ſcarce fathom 
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wy the Mer or Danube, and the Tanais, now called the Don 


and the other rivers, whereby it becomes leſe ſalt, even very 
ſenß bly to the taſte, than ſeveral parts of the Medirerrancag, 


_ Fiſhes, by 'a ſtrange kind of inſtinct, paſs in vaſt ſhoak 


 _ twicea year, big. autumn and ſpring, thro' the Fo/Phorys ; of 
which the Greeks take great numbers, and ſupply the markets 


at eaſy rates; cormorants, and other ravenous water-foy], 
which the Turks will not ſuffer to be deſtroyed, or otherwiſe 
moleſted," prey alſo upon them. 1 5 25 
The weather in ſome months is very inconſtant, great heat 
and colds happening the ſame day upon the change of wind; 
the winters at Conſtantinople are ſometimes extraordinary ſe 
vere; and Dr. Sniih was told by ſeveral old Greeks, that the 
Soſphorus was frozen over in the time of Achmed, and that x 
hare was courſed upon it; it happened thus, upon a thay, 
huge flakes of ice came floating down the Danube into the 


Black Sea, which were driven by the current into the Zoſphy- 


rus, where, upon the return of the froſt, they were fixed ſo 


haven to the great amazement of the Turks, and ſome were 
ſo affrighted at this unuſual accident, that they looked upon it 
as 2 diſmal prodigy, and concluded that the world — be at 


5 an end that year. 


The Aguglia, or obeliſk in the Hippodrome, is between 30 
and 60 foot high; the hiſtorical pillar in Baſſo Ralięvo, erected 
in honour of the emperors Arcadius and Honorius, is about 


147 foot high: Mexius Comnenus lies buried in the'pmtriarchal 


church agairfſt the wall, together with his daughter Auna 
Comnend the hiſtorian, who lived about the year of Chriſt 1115 
They pretend to ſhew there the reliques of St. Anaſtaſia, who 


them at twice; at the end of the gallery, that joins the 


other two, each about zo paces wide, there is a piece of tranl- | 


parent marble two or three inches thick ; in the north gallery, 
upon the pavement, is a reddiſh fort of marble, brought, as 
the Turks and Chriſtians relate from Paleſtine, and on which, 


© they fay, the bleſſed Virgin uſed to waſh our Saviour's linnen; 


there is but one ſtep from the body of the church to the Vena, 
or place where the altar formerly ſtood :- The great moſque at 
Chaſin-baſſa on Pera fide weſtwards, was formerly a c ; 7 
4 de- 
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lieated to St. 7 hendofis: Gianghir, a moſyue do called, ſtands 
on a hill at Fondacke near Tophand. ou oo YG oe 
In F a” aac there are ſeveral narrow ſtreets of trade, 
cloſed up with ſheds and 
ſeyeral trades have their diſtinct herons the ſtreets are for 
the moſt part raiſed on each fide tor t 
Not far from Suleimania is the houſe of the Aga, or General - 
of the Janizaries, which ſo often changes its maſter; um- 
i pillar, as the Franks erroneouſly call it, is of the Corin- 
;hian order, curiouſly wrought, and about 18 foot in height, 
and three in diameter: In Bebikraſh, a village within two or 
three miles of Cunſtantinople, towards the Bo/Phorus, lies bu- 
ried the famous pyrate Ariadin, whom the chriſtian writers 
Ml Barbarofſa, who built here a handſome ue with two 
rows of pillars at the entrance; the captain Baſja, before hes 
puts to ſea with his Armata or galleys, uſually viſits the tomb 
of this fortunate robber, who had made ſeveral thouſand '- 
riſtians ſlaves, and makes his prayers at the neighbouring 
church for the good fucceſs of his expedition. „ 
la the city they reckon above 100 publick baths, ſcarce an 
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upon account of religion, but for health and cleanlineſs; ſor 
their diet being generally hot ſpiced meats in winter, and 
rude fruits 1 4 z their liquor fountain-water or coffee; 


ceſſary; for. they never uſe walking either for digeſtion or 
diverfion. _ _ ©. | | Te | 
particularly under the church of Sancta Suphia; theſe were 
of great uſe to the poor Greeks in the laſt fatal ſiege; but the ' 
Turks are ſo ſecure, that they do not think them Worth either 


If, ; 4 i 5 | . * ts aq 44 
The aqueduQts, which anſwer to thoſe glorious aqueducts 
ear Pyrgos, and which convey the water to the great ciſtern - 
bear Sultan Slim moſque, are in that part of Te 9 ls T. 
hich lies between the moſques of Mahomer the Greas 5 


April, and took it the 29th of May, on Whitſun-. 
m . 1 as the 
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t-houſes ; and beſides theſe place, 


the 2 convenieney:- 


treet without one; they are eſteemed works of great piet7 
and charity, there being a continual occaſion for them, not 


and leading lazy indolent lives, frequent bathing. becomes ne- 


There are ſeveral reſervoirs of water under ground, and ons 
ff or pains to keep the waters ſwect, or the ciſterns in 
420 Pe : : 2 4 : 8 . 4 e bd + — 
The Turks began to beſiege Conſtant inople on che of. q 


| eu 
Turks reckon, in the year 77 


. 
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the Hors, of flight of Mabomet, the 22d day of the ff 
Jom | 


The chapel, where Ejub Sultan is interred, at whoſe heal 
and feet there are great wax-candles, is incloſed with latter 
Wire · grates, for the better accommodation of ſuch religion 

Turks, as come to pay their reſpect to the memory of thi 

great muſſulman ſaint; in the middle of the area there j 
raiſed a building ſuſtained by excellent marble pillars, aſcend. 
ed by two ſeveral pair of ſtairs, where the new emperor is is 
augurated, and whether he uſually goes in Bairam time, 


The Diſſeftion of a Mexican Muſk-Hog; by Dr. Ed 
17 ue Tr? Phil. Tranſ. N“ 153. p. 359. 
HE ſhape of this animal, which by ſome authors i 
N called Zajacu, is ſuch, that it may be eaſily reduced u 
the ſwine · kind, tho much leſs than our common hogs ; for 
from the end of the body, where the tail ſhould be, to the th 
of the head between the ears, were two foot and two inches; il 
from thence to the extremity of the ſnout 11 inches; the con- 
paſs of the body was two foot, that of the neck 16 inches, of 
the head in the largeſt place 18 inches, and of the ſnout 1; 
inches; for the lower jaw in this Mexican hog was more proty- 
berant, and the head leſs tapering than in our ſwine, and i 
the ſkeleton appears much like that of a Baby Rouſa, only it 
had not thoſe tecth; and the neck appeared ſo very. ſhort and 
thick, not from thoſe large glands, which in ſome of the ſwine 
kind do ſo ſtuff out their necks, but from the ſhort turning 
upwards of the Vertebræ of the neck, which were kept clok 
to the body, by the inſertion of that ſtrong ligament from the 
back into the head, which, in prone animals, is of extraord- 
nary uſe, and adds much to the ſtrength of this animal: The 
colour of the body was griſly; it was beſet with brillles 
which were thicker than thoſe of a hog, and ſmaller than thole 
of a hedge-hog, but reſembling them, or the quills of a por 
cupine, and they were varicgated with black and white rings: 
The belly was almoſt bare; the briſtles on the ſides wen 
ſhorter, and gradually increaſed in length, as they Sp N 
the ridge of the back, where ſome were five inches long; & 
the head between the ears there was a large tuft of theſe 
briſtles, which were moſtly black: The ears were about : 
inches long and pricking up; the eyes, as they arc commoniſ 
in pigs, were but ſmall; from the lower Canrhus or angle d 
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the eye to the end of the ſnout were fix inches; the ſnout was 


like that of a hog's; the mouth was but ſmall; one fide of the 
lower lip is made ſmooth by the rubbing of the tuſk in the up- 


er jaw: The feet and claws are perfectly like thoſe of com- 
mon hogs; it had no tail; but what is moſt peculiar, and di- 
ſtinguiſhes it from any other animal, is. the teat or navel, or 
rather Foramen on the hinder part of the back: Theſe ani- 
mals are found in Panama, New Spain, Nicaragua, Terra 
Firma, and Braſil ; they are uſually met with in the moun- 


tains and woods, and they go in herds together; they feed on 
roots, acorns and fruits; but as the greateſt delicacy, they hunt 


out all manner of poiſonous ſerpents and toads; and haying 


caught them, they hold them with their fore-feet, and with 4 


great deal of dexterity they ſtrip off the ſkin with their teeth 
om the head to the tail, and then greedily devour them; and 


they arc ſaid to eat the root or bark of a certain tree, as an 


antidote againſt the poiſon; and by this means they are well 
ſed and become big; when tame they will feed on any thin 


| bat they are naturally very fierce : If any of them be ab 
| preſently he gets to his aſſiſtance a great number of his kind, 


and never deſiſts till he has revenged the injury, or is flain; 
they are always at enmity with the tygers, and there 1s'often 
found the body of a tyger, and many of theſe Tajacus's ſlain 
together; if they ſpy a man hey will fiercely ſer upon him, 


| and his beſt refuge is to get up a tree, which they will moſt 


furiouſly aſſault with their teeth; nor will they eaſily quit 


him, till forced by hunger, or ſlain; if they are hunted they tear 


the dogs in pieces; their fleſh is eſteemed very good, and much 
defired by the inhabitants, tho? they have bat very little far. 

= To come now to the diſſection; after dividing the muſcles 
of the belly, what was remarkable, was the ſtructure of us 


three ſtomachs ; the Oeſophagus 2 was inſerted into the 


middlemoſt, which we may therefore call the firſt ventricle 
or ſtomach ; from this on one fide was a large paſſage into the 
ſecond, which pouching out had its two ends winding like a 
horn, and on the other fide of the firſt or middle ſtomach was 
a free open paſſage into the third, which emptied itſelf into the 
Duodenum: The firſt ſtomach was lined within, with-a white 
thick hard membrane, almoſt like the inward pellicle of the 
e of fowls, and this none of the other ſtomachs had ; for 

inward ſurface of the ſecond was ſmooth and ſoft, its mem 
branes thin, and more inclining to the common make of that of 
carnivorous animals; the third was ſomewhat like the farmer, 
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put chicker, and internally bad large Plica or folds: Dr. Grey 

obſerves, that in the common hop, againſt the Pylorns, a round 

* caruncle ſtands, as big as a ſmall filberd-kernel, like a ſtopple 

to the Pylorns, for preventing, as he conjectures, a too ſudden 
and copious eruption of the aliment; this is ſufficiently 

vided for in our ſubject, by the great ſtraitening of the Pyle 

rus here, and the great aſcent it muſt make, before it can get 

our; and this may alſo account for the ſeveral cells or part; 

tions, 1, that the food may be the better digeſted and mace. 

__ rated; for this animal being frugivorous, graminivorous and 

—_ carnivorous too, the ſtomachs are ſo contrived, that as the firſt, 

—_ by its inward pellicle, reſembles ſomewhat that of birds, 

=— which are carpophagous, ſo the others, thoſe of quadrupeds, - 

Tue ſmall guts, which in other animals, being faſtened tog 

= large meſentery, do uſually hang down, were here cloſer ga. 

= thered to the ſpine, by the ſhortneſs of this membrane; and 

N the colon, which in others, is more ſuſpended, does here by 

its peculiar ſtructure lie looſe, and fall down; for the Duode- 

mum ar iſing from the Pylorus with a ſhort turn, that and the 

ether ſmall guts made ſeveral convolutions and windings; and 

-altho" the metcntery was but very ſhort from the ſpine, and its 

circumference ſeemingly but very ſmall, yet in this compaſs it 

contained 27 foot of theſe Ireffiney'; for ſo much they mes 

ſured from the Pylorus to the Colon; the Colon was not faſtened 

to the periphery or rim of the meſentery as uſual, but ariſing 

rom the centre or middle, it made a ſpiral line, its extremi 

Hanging looſe, and its windings were cloſely united to eac 

- - orher by membranes; this Colon was very large in compariſon 

4 f the other guts, and meaſured 9 foot in length; it had a 

Mort Cæcum, but pretty wide, and filled with Fætes; what 

Dr. Grew obſeryes, viz. that it is peculiar to the Cæcum of 8 

hog and that of a horſe ro have the tame ſtructure with the 

Colon, holds alſo here; and it may be reckoned as an appendix 

of the Colon: The Mieſeraic veſſels were alſo very extraordi- 

nary ; for here was obſerved a large vein and artery, running 2 

mii and equal way from the inteſtines, and from them there 

aroſe an nee number of ſmaller, but ſtreight veſſels, 

which, e regularly and in great numbers to the guts, 
afforded a very pleaſant proſpect. F 
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=— | *The ſpleen was about ten inches long, and almoſt of the Wt - 
= fame breadth throughout, and in the middle it was one inch 4 

0 and a half broad, of a lead colour, and a little fpeckled of | 
marbled: The liver confſted of four large lobes, and of a dc I | 
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red colour; it appeared plainly, glandulous, - and wi 
Jefica Fella, but it bad ace ich went from 
the liver to the Duodenum as ulual : The Pancreas was about 
Gre or fix inches long, and conſſted of ſeveral glandes. 


The Teſtes were two inches long, larger at the upper than 5 


lower end, and about an inch broad in the middle; they were 
placed in the Scrorum z their colour was white, their ſtructure 
cloſe, ſo that che veflcls, which compoſed them, did not 10 
plainly appear, as in an ordinary boar; yet no doubt theie 
whole compages was vaſcular, tho' here cloſer wrought toge- 


ther and united; their ule, no doubt, is to prepare the Semen, 


which is conveyed thence by the Vaſa Deferentia. to the . 


cle Kmi nales; theſe Deferentia ariſe near the lower part of © 


the Teſtes,. and are inſerted in ſuch a manner, as that they 


equally empty themſelves either into the Vſſculs Sumi nale ar 
the Urethra: The YVeſicule Seminales were one inch and a half | 
long; in ſome places a quarter, in others half an inch broad; tho” 


ed Veſicule, yet here they appeared more glandulous, nor 


was their cavity any thing confiderable in Jargenels;z the com- 


mon orifices to them, the Vaſa Deferentia made a ſwelli 


in the inſide of the Vręthra, which De Graef calls Capur G _ 


inis: In other animals at this place is ſeatcd that glandulous 

y, called the Proſtate ; but the Yeſicule here being ſo glan- 
dulous, polibly they may perform their office; unleis we 
ſhould aſcribe their uſe to thoſe 590 anda, which lay on each 
fide the Urethra, and empticd themſelves by two orifices near 
the root of the Penis; theſe glands were cylindrical, of a 
whitiſh yellow colour, an inch and à half long, and three 
eights of an inch in diameter; their ſubſtance was cloſe like 


that of the Teſtes, without any perceptible cavity, and they 


lay along the outſide of the Vet hra, reaching from the 


alli Ereclores Penis to the glandulous Yeſiculs before deſerib 
ed: The Penis was a long ſlender body, made up of ſeveral 


muſcles, whercof two were very long: The Yeſica Urinaria, or 
bladder of urine; was rounder than in ſome other animals, 


where uſually it is more oblong; the Urerers were inſerted at | 


the neck of the bladder. | | 


In the Thorax, the make of the Aorta was uncommon; for 


in other animals, as it deſcends along the ſpine, its trunk is 
almoſt of an equal bigneſs, only a little tapering downwards; 


but in this ſubjeR, between the heart and its branchings into 


the iliac arteries, there were three large aneuriſms or tumoursʒ 
the largeſt wat that neareſt the heart which, after a ene 
; traction, 


us Bilar ius, which went from 
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trctraction, emptied itſelf again into the ſecond ; and this, tho 
ſſomething leſs than the firſt, was yet much larger than the 
: third, which was near the diviſion of the Aorta into the Rani 
 Diats; two of theſe ſwellings were opened, and within there. 
were found ſeveral cells, or hollows, and the membrane: 
were here altogether as thick, as where the artery was not 
a ; extended. | F ; 
- The re of the eye was but ſmall, as in the hog-kin, 
the Membrana Nictitans was plainer than uſually it is in qua- 
"drupeds; the muſcles were not ſo diſtin as in ſome brutes; 
and hence the motion of their eyes is neither ſo quick, nor re- 
E- -gular; the pupil is round; the optic nerve 1s inſerted almoſt 
=—_ m the axis of e eye, and made a ſmall dint, or impreſſion, on 
ite infide; the Choroides is of a pale violet, or browniſh 


+ 


colour. 2 : F 

J]uſt on the ridge of the back, over the hinder legs, is ſeated 
2 glandulous body, called the navel; it is fo covered by the 
Jong briſtles there, that it is not to be obſerved but by opening 
= or ſeparating them with the hand; and then you will find a 
= {mall ſpace almoſt bare, only beſet with fewer, ſhorter, and 
= * finer hairs; and in the middle of it is the protuberant orifice of 
| the gland, by which it diſcharges itſelf of the liquor it ſeparates; 
this orifice has its lips a little reflected and protuberant above 
the ſurface of the ſkin; it would eaſily admit of a large probe, 
which could be turned into ſeveral parts of the gland; upon 2 
gentle preſſure with the fingers, there was obſerved a ſmall 
1 Ne of a white yellowiſh juice, and ſome of it of a little 
arker colour, which yielded a very pleaſant and agreeable 
cent, much like that of muſk or civet; the gland itſelf was 
ſeated between the ſkin, and ſome part of the Panniculus Car. 
1 noſus; for in the middle of that part or ſurface, which regard. 
= the back, it was bare, and not covered with that muſcle, 
only its edges encloſed within it; ſo that in taking off the ſkin, 
the go too could cafily come away with it; however, this 
muſele may be aſſiſting to it, by its contractions, to preſs out 
its liquor, as the ſphinter-muſcle is to thoſe ſcent-bagy, placed 
at the extremity of the Rectum of other animals; this gland 
was of the conglomerate kind, or conſiſting of ſeveral other 
minute glands; it had no confiderable Cyſtis, or cavity within it, 

but like the Pancreas or ſalival glands, it had ſeveral excret 
ducts, which terminating at laſt in one, diſcharged its ſecr 

juice by a common orifice : This orifice, having ſomething of 8 


"reſemblance to a nave}, has impoſed upon almoſt all who have 
| written 


of them above the 
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two bags, filled with a thick and whitiſh liquor of a very ſtrong 


ſcent; and this is obſervable in all the pole-cat-kind, as allo i 
common cats, in a lion, in a dog, in a fox, &c. And in moſt 
ſpecics of animals there 1s ſomething analogous obſerved, which 3 

e 


gives them their peculiar ſcents, or ſmells; thus in reptiles, as 


parts of-the 


in ſome animals theſe bags are placed in different 
body; in the rumps of birds you will meet with two 


liquor; theſe glands are largeſt in the gooſe and duck-kind, 
which uſe the water; in turkeys the rump is leſs 3 
but they have a larger Cy/tis within; in the oftrich the gland 
lies higher on the back, where it makes two bunches,” and 


under the ſkin is a Cyſtis filled with a concreted yellowiſh 3 
juice; which is nearly the place, where the gland in the Mexi- - 


can hog was ſcated; again, the muſk-deer has its bag on the 


belly near the navel : It is true, no author has called the ſcent 


of the Tajacu a perfume; on the contrary, they have all branded 


it as a ſtench; but even the beſt perfumes have ſometimes the 
rankeſt ſcent; as civet and muſk itſelf when freſh and green, 


and in large quantities are no ways agreeable, but very offen- 
five to the ſmell; and even ambergreaſe itſelf at the firſt, as 


Gul. Piſo aſſures us: Our Tajacu therefore, when young, and 
but a ſmall quantity of this liquor is ſeparated by the 
gland, may yield little or no ſcent; and foxes, till they are” 


well grown, do not ſtink much; but afterwards, when this 


liquor is plentifully voided, on account of its copiouſly, thin- 
neſs and fluidity, and r being more volatile, it max 
and ſtrong ſenſation, as to 

Its of its particles 


ſtrike our organs with ſuch a bri 
cauſe a pain; whereas a more leiſurely appu 


from a aller and concreted body may give a pleaſure. :*. 

[ts Cranium ſeemed entire without ſutures; from the noſe to _ 
the end of the poll are eight inches and a half; and here the 
Cranium grew very narrow, and then ſpread itſelf agai 


__ trrian- 


| Korn Sernr r. 
written of this animal, fo far as to take it for one; and others, 
who have deviated from this ſentiment, have given quite a 
' abſurd and extravagant conjectures about it: But there is no- 
thing, according to Dr. Tyſon, to which it can be more 'fitly 
compared than to thoſe ſcent-bags or glands in other animals: 
In pole-cats, juft at the extremity of the Rectum, are placed 
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rattle-ſnake, viper, &c. are obſerved in the tail two long 
bags, which 1 their fœtid liquor near the Rectum; 
0 


which have three pipes or excretory ducts, ariſing on the top 
* of the ſkin, which diſchar e a feetid © 
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triangular form, and made a large hollow behind, where ie 

reſpected the back, and where ſtrong muſcles, and the li 

ment from the back were inſerted; by which means the is 

kept ſo fireight up, that when alive, it ſeemed to have but a 
A 


very ſhort, if any neck at all: The Porus Auditorius, or 
e to the ear, was ſomething remarkable, being placed 
near . poll; anteriorly in the upper jaw were four teeth, op 
Inciſores ; a little farther was placed a+ large flat tuſk, ſharp 
edged, and ſtanding outwards; and beyond that, on each 
were fix double teeth, or Molares: The lower jaw was fix 
inches and a half long, one and a half broad at the farſt double 
tooth, or grinder, of which there were fix on each fide: The 
bone of the lower jaw, from the Denies Molares to the luci ſares, 
ſeemed ſpongy and carious; and the tuſks in this jaw were 
rooted out, as were one or two of the inciſors, which in all 
were about four . 44 7 
There were ſeven Vertebræ of the neck, which meaſured in 
length four inches and a half; the firft, or Atlas, had two broad 
tranſverſe proceſſes, but no ſpine; the ſecond had a large 
A the third, ſourth, and elch had no ſpines; the ſixth and 
venth had large acute ones: There were nine Yerrebre of 
the back; the ſpines of the firſt, ſecond, and third were above 
three inches long; but they gradually decreated, as they 
approached the tail: The firſt Vertebra of the Os Coreygss 
was two inches long, and tho' it ſeemed to be ſeveral, it was 
but one bone: There were about fix Yerrebr e more, which 
ran no farther than the extent of the Os 7/chiz : There were 
fourteen ribs on each fide; the Srernum jutted out about an 
inch beyond the ſetting on of the firſt ribs. 5 
The Sapula was Gre inches long; the Os Femorzs of the 
fore-foot, five inches and a half long; the Os Tibiæ of the fore 
foot was about the fame length in the whole, but from the 
articulation with the Os Femoris to the Os Moetatar ſi, it was 
but four inches; for from the juncture with the Os Femorss, it 
jutted out farther : The bones of the Tarſus were five; of the 
Metatarſus, three, about two inches long; the bones of the 
Digits nine, there being two to each claw, and three claws to 
each-fore-faot: The Os Femorss of the hinder foot was almol 
fix inches long; and near its articulation with the Os Tibiæ it 
had a ſmall bone, like the Patella in the knee of a man: In 
the leg were two bones, vis. the Foſſile Mæjus and Minus, 


inches long; but this part in the fore-leg was only » Fog 
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Eagle bone; tho in a dog, a monkey; and ſome other animals, 
here are two bones in the fore: leg: The Os Calcis was 1 — 
wo inches long; and there were fur other bones of the Zarſus 
vr inſtep: Lhe Merararſts, or foot, was compoſed of four bones; 
d the two innermoſt. ere much the largeſt, being two inches 
and 2 quarter long; there were four Digiti, and in cach three 
bones, the laſt of which was covered witha nail... 
Explication of the figures. Fig. r. Plate VII. repreſents the 
tural ſhape of this Mexican hog, and the line à points to the 
Pig, 2. The ſceleton ; à the fore teeth; h the'taſk; cc the 
Mares, or grinders; d the lower jaw; e that part of the lower 
jaw which was carious; F the Cranium; g the orbit of the eye; 
the Porus Auditorius, or paſſage of the car; i the triangular 
xpanfion of the Cranium backwards; k the Vertebræ of the 
eck; 1} the Vertebræ of the back and loins; n the Yertebre 
of the Os b nn the ribs; o the protuberant bone of the 
num; p the Scapula, or ſnoulder blade; the Os hi; 
yr the Os Femorisz s the Patella of the hinder legs; the 


lilia of the fore leg; v a large protuberance of the Tibia; 
y the Tibia, or Focile Majus 7 the hinder leg; x the Fibula, 
xr Focite Minus of the hinder leg; yy the Tarſus, or inſtep in 
bott Jegs; S the calx or heel in the hinder leg; «ee the 


bones of the Merarar/us, or foot; BBB the Digiti or toes; 
Fig. 2. e orifice of the {cent- gland, as it naturally a r- 
ed * — outſide of the ſkin of the back; a little ſpace 228 
this orifice was almoſt bare of briſtles. „ 
ä Big 4- The 1cent-gland itſelf, which was of the conglomerate 
| Fig. 5. Moſt of the Viſcera; a the Oeſephagas, or gullet; 
; the kel ventricle EN, the edel e 75 flo: 
mach; dd the Cornua, or horns of the ſecond ſtomach; e the 
third ſtomach ; F the Pylorus; ggg the ſmall guts; YH the 
Lotong i the Cæcum; 3 } the meſcntery; mn the 
meſeraic veſſels; n the Pancreas; o the ſpleen; p the liver; 
the Ductus of the gall, from the liver to the Duodenum. 
Fig. 6. The e of the three ſtomachs, more in their 
atura] ſituation; à the gullet; Þ the ficſt ſtomach; c the 
econd ſtomach ; d the third ſtomach; e the Pylorus; the 
blood-yeAlcls. £ TS . 4's pes | | 3 | Ls 
Fig. 5 The ſtomach opened; 4 the gullet; & the entrance © 
of the. gullet into the fc ſtomach; cc the inſide of the frit 
__ TIT oo OS. > TT 
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ſtomach, Which was inveſted/with a ſtrong, thick, white pe 
cle or membrane; 44 the ſecond ftomach'; ee the third #1. 
mach, in which were ſeveral remarkable folds ; F the PyJory; 
Fig. 8. The genital parts, and the bladder; 4 the bladder 
of urine; h the neck of the bladder; cc the ers; dd the 
Teſtes; ee the Vaſa Deferentin; if the Veſſtulæ Seminales, 
which here were glandulous; g the Caput Gallinaginis, whete 
the 7 mp Semi nales and PI Deferentia empty themſchve, 
into the Urethra; hh two glandulous bodies, which ma 

bly be reckoned the Proſtare; i the orifices, by whi 
heſe glandulous bodies diſcharge themſelves into the Urerhry; 
% the Urethra opened; I the Penis; mm the two muſcles be- 
longing to the Penis; un other muſcles aſſiſting the ſame. 
Fig. 9. The heart, and the aneuriſms of the Aorta, or preat 
artery; a the heart; % the aſcending branches of the great 
artery; c the deſcending trunk of the Arta; 'd the firſt anen- 
riſm, or diſtenſion of the great artery opened, to ſhew its ſeye. 
ral cells; ? 4 contraction of the artery again; F the ſecond 
-ancuriſm hkewiſe opened; g the third and {mallcft ancuriſm ; 
2% h the iliac branches of the Arn. 
The Antiquity of the numeral Characters; by Dr. Wallis, 

Os tot & Tranſ. N“ 154. . 9 1 
FE is generally agreed, that the numeral characters now in 
A yſe, with the manner of computation by them; and the 
names of Aggoriſin appropriated to that way of computation, 
came to us from the Arabs, but fomewhar altered as to the 
ſhape of the figures in ſucceeding ages, and to the {yabs from 
the Indians; but it is not ſo generally agreed, of what anti- 
quity they have been in Europe: Fo. Gerard. Yoſſius, in his 
book de Hirntiis Mat hematicis, thinks that they came not to be 
uled till about the year of our Lord 1300; or at moſt, not more 
early than the year 1250: And P. Mabillon de Re Di plomatico 
tells us, that he did not find them uſed any where {boner than 
he 14th century; bat Dr, Wallis is of opinion, that 5 — 
2s old at leaft as the times of Hermannus Cuntractis, who lived 
about the year 1050; if not fo frequently in ordinary affairs, 
vet at leaſt in mathematical writings, and wy ens bt in aftrono- 
. mical tables; and he did not remember to, have ſeen any mo- 
nament of them more ancient, than the mantle- tree of the 
parlour chimney, in the bouſe of Mr. Vill. Richards, rettot of 
ande in Northampronſbire, which is of wood ; it was al 
rer as black as ink, having contracted that colour by os 


WI X 


<4 Geeky and he thinks it might laſt for many hundreds of 


thereto; it was five foot nine inches in length; its breadth, or 


depth, at the ends AB, Fig. 10. Plate VII. was 11 +1 


part, beginning at the middle, there was, on threes 
2 ted from each other by a deep furtow or channel, 
date when it was firſt made, as the do dor ſuppoſes, partly 

in Roman, and partly in numeral characters, vis. A Dol M 
133; on 4 fourth ſquare was a flower, and on a fifth the two 
letters W. R. with an eſcutcheon, poſſibly the name of the 


4 then . ae both the letters and the ſigures are of an 
2 antique form, agreeing well enough with that age; they are 
A not engraven, or cut in, but prominent on their ſeveral ſquares, 
* by way. of bas relief: The o over the A is a round o, but that 
ts. over the Mis a ſquare o: Hence it appears, that the uſe of 
* ſuch figures here in England, even on ordinary occafions, is at 
nd leaſt as old as the year 1133: And Dr. Wallis thinks they are 


* ſtill ſome what more ancient, becauſe the ſhape of the figures, 
* tho' not arrived exactly to the ſhape nam uſed, was even then 

| conſiderably varied from the ſtiape f the Arabic ſigutes; 
is, WW which ſhews they had then been for ſome time in uſe; ſuch 
change of ſhape in figures and letters coming on gradually It 
need not cauſe any ulty that part of the date is expteſſęd 


1s but a contraction, while the 


* is expreſſed in numeral 
characters; for the ſame thing 


often occur in old manu - 


of the ſimplicity of that age, than of any deſign of impoſture. 
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Ar Account of Pruta ;n,Pithynia, and the Obſervations in 

Turky . continued; | by Dr., Tho. Smith. a 5 ; Phil. T. anl. 
N 155. P- 431. | e Ef 3s AS ods Dot 


Ontanea, formerly called Nicopolss according to Bellonius, 


in the bottom of a bay about 80 miles from, Conſtantinople, and 
about 14 miles, in the mid-wny 10 4e is the village Alf 
+ Pruſa, now called by e Turks, But/ia, the metropolis of 


Pithynia, is. ſeared partly the foot, and partly on the riling 
of mount Olympys, one he 
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ears to come, having no fign of rottenneſs, Or any tendency . 


dut in the middle CD ſomewhat leſs; On the front of the 


by the nameral letter M, or the word! Milleſimo. whereof M 


ſcripts, and ſometimes een at this day and this rather ſayoars - 


or rather Czos, whence the bay is called Sinus Cianus, lies 
is he ſcale or landing-place for Pruſa, from which it is diſtant 


hel hill of the Lie, A, 
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its top is covered with ſnow for nine or ten months of the year, 


- ſeveral ſtreams of water do continually run down the hill, and 

are accounted very unwholetome on account of the ſnow mixi 
therewith: In the upper part of the city to the north-w 
ſtands the ſeraglio, — | | 
not reſiding here ever fince their acquiſitions in Thrace,'or 
ſcarce viſiting this imperial city, and none of their ſons livi 
here, according to the policy of the former emperors, who 40 
not permit their ſons, when grown up, to be near them, but 
ſent them vo ſome honourable employment, accompanied with 
a baſhaw and cadi to inſtruct them in the arts of war and 
vernment, it now lies neglected and deſpoiled of all its orna- 
ments; here alſo are the ſepulchte of O/man, the founder of 
the family which now reigns, viz. 1683, and his ſon Urchay, 
who took the city, near a moſque, formerly a Chriſtian church; 
dedicated to St. John, and where was a convent of Religions 
built by Conſtantinus Iconomachus, where Dr. Smith ſaw the 
Sgure of a croſs ſtill remaining upon the wall; here is hung 
a drum of a vaſt bigneſs, ſuch as they carry on the backs of 
camels, and poſſibly one of thoſe uſed in taking the place; ln 
the lower part, near the bottom of the hill, Aſorad II. the 
father of Mahomet the Great, lies buried, near which ſtood 
formerly the metropolitan church of the holy apoſtles: The 
Bezeften, or Exchange, ſeems to be much better and larger than 
the great one at Conſtaminoplo, as are ſeveral Caravanſera' 
built for the uſe and accommodation of merchants and travel- 
lers: Without the city, toWards the'caft, ſtand the moſque and 
ſepulchre of the emperor Bajazet I. whom the Turks call I. 
derim, or lightning, and the Greek writers, Azuaal,, or I 
not far from thence is the moſque of Mahomer I. and his ſepul- 
chre ; towards the weft, upon the ſide of "ihe hill; ſtands the 
moſique of Morad I. whom hey call Gazz;" or the conquetor, 
and near which he lies buried; there are in all about 124 

oſques, ſeveral of which were formerly Chriſtian churches; 
and between 30 and 60 Charles; the caſt les built by 2 
when he beſieged the city, lie neglected and unfortified, the one 
to the north, the other to the ſouth-weſt: At Checkerghe, about 
s mile and a half out of town, art the hot-baths, much fre- 
quented both by Chriſtians and urs; they are made -vety 
convenient to bathe in, and covered over, that they may be 
uſed. at all ſeaſons; and there is à large baſon, ad the 
— 1 
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ves by ſwimming. 419 Tod. t 


ich is walled round; but the emperors 
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As to the opinions the Zirks: entertain of our bleſſed Saviour 
and the chriſtlan raligion ; they .confeſs that Chriſt was horn af 
a pure ere Virgin Mary, choſen by God, and = 
fanftified above all other women, and that the angel Gabriek:, 
vas ſent from heaven to acquaint her therewith; that this m:: 
raculous and ſupernatural birth was peculiar to Chtiſt alone, 
and that he was concei ved by the Holy Ghoſt; that he = 
wrought mighty miracles; for inſtance, that he cleanſed le- 4 
pers, gave Gght to the blind, reſtored the ſick to their health, | 
and raz{ed: the dead; that he is a great prophet, ſent by God 
to conyert men from the yanity and error of their falſe worſhip _ 
to the knowledge of the true God, to preach. righteouſneſs, 
and to correct and reſtore the imperfection and miſcarriages of 
human nature; that he was of a moſt holy and exemplary, 
lle; that he was the true word of God, the apotile or am- 
baflador/of God; that his goſpel was revealed to him from 
Heaven, and that he is in Heaven ſtanding near the throne of 
God : It is true, they blaſpheme, with a brutiſhneſs and ſtu- 

WH pidity, only befitting Turks, the myſteries of the Holy Tr: 
nity,. and of the divinity of our bleſſed Saviour; and deny = 
that he was E holding that another was crucified by 9 


the Feuus in bis ſhape, but that he himſelf was aflumed bodily 

into heaven without dying at all; and conſequently they den 1 
that he ſatisfied divine juſtice 2 the ſins of the world; 10 | _= 
great an affinity is there between the hereſy of Sociuus, and * 
profeſſed; mahometaniſts.;-.: gn oo hoot 263 =_ 
Dr. Sith could never obſerve anFZurkiſo tranſlation of the | J 


Aoran, which they mightily. uy up for the elegance of ita 
ſtile; for it being enthuſiaſtic and high · flo un, and abounding 
in jingling periods, they are greatly taken there with but 
A 18; more out of political views that they do not tran⸗- 
late it into their vulgar language, than any teſpect ta the 
ſacredneſs of the original; viz. that it may be in the greater 
veneration among the people, who might be apt to {light and 
liſeſtecm it'; it is enough that the prieſts and learned men 
explain the difficult paſſages thereof to the people, and write 
commentaries for the uſe of the more curious and-inquifitives 
| The Perſians, on the contrary, think it no diſparage ment o 
the, Arahic, or a profanation of the ſenſe, to tranſlate it into , 
their own; language; and copies of it are frequent-among(t 
Aw hot: 37. oe En fetal „ „eit 585 bv: 
The Grand Seignior's women are uſually the choiceſt beau - 
ties of the chriſtian ſpoils, which are made preſents of, eres 
; | y 
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- bycthe'Baſbams or Tartars: The Baſhaws are — | 
| 22 of chriſtians; taken into the ſeraglio near the em 
perſon, and fo they are preferred to confiderable governmenn 
or elſe raiſe themſelves by their valour and conduct; 
Ma homet Baſharo in the time of Achmet, whoſe eldeſt dau 
ter he married, was the firſt natural Turk, that was made chief 
vixir: The chief vizir Aſahomet Kupriuti, who ſettled the 
empire, when it was _ to be ſhaken to pieces, and dif 
ſolved by-ſeveral powerful factions in the ſtate, and by the 
mutinies and diſcontents of the 7anizaries and Spahis; was by 
birth an Mbaneſe, the ſon of 2 Greek prieſt; he fotbad the 
derviſes to dance in a ring and turn round, as they were for. 
merly wont to do on ſet times before the people, till they be- 
came giddy by this circular motion, and fell in a ſwoon; and 
often, upon their recovery from ſuch trances, they pretended 
to revelations ; the prieſts have no great regard to his memory, 
looking upon him as a man of little or no religion; and : 
give out, if he had lived, he would have forbid their calling 
to prayers from the ſpires of their 1 and hanging out 
lamps; both which they look upon as ſolemn and eſſential to 
the exerciſe of religion, but he, as the effect of bigotry and 
renne 
2 Phe Turks have a great r r cians; for tho' t 
ate of opinion, that they —.— with 5 their art prolong liſe, 
its period and term being fatal and abſolutely determined by 
God; yet they often o them upon any violent ſickneſs ot 
pain, in order to make the time allotted them in the world 
more pleaſant and eaſy; it is very rare that a natural Turi 
makes phyſick his profeſſion and ſtudy; their phyficians are 
generally Greeks and e... Nen. 73 
They have little of ingenious or ſolid learning amongſt 
them; their chief ſtudy next to the Acoran being metaphy- 
_ Heal niceties about the attributes of God, or other ſpeculative 
notions derived down to them from ſome of their famed mai 
ters, and ww men, whom they pretend to follow: Their 
knowle« the motion of the heavens, for which the . 
uns and other eaſtern nations were ſo deſervedly famous, 2 
their aſtronomical tables of the longitude and latitude of the 
fixe ſtars, and of the moon's appulſe to them, fully evince, 1s 
now very mean, and chiefly ſtudied ſor the uſe of — 
aſtrology; the great inſtrument they uſe is an aſtrolabe, 
which th — very imperfect obſervations, having no ſuch 
thing as a quadrant or ſextant, much lels a teleſcope, or - 
#7 | mec 


=> OST DPLAIOQODmmrPICRS >. SSF 


enn tp zmwmwS.. 


* « * " 2 bs K N 
ER 


os e | e 


ee enn a” 
Their ſkill in geography is as inconſiderable- They have no 
genius for navigation, and conſcquently they are very raw and 
une x perieneed in that art, ſcarce venturing to {ail out of fight 
of land : A Turkiſb compaſs conſiſts only 
the four cardinal and the four lk they are at a mighty 
Joſs how to fail by a ſide - wind, when by hauling their tails 
ſharp, they might lie their courſe, and much more when they 
are in the wind's eye; not knowing how to make tacks. or 
boords, but chuſe rather to put into ſome neighbouring port, 
ein bee it.. * 

They never trouble themſelves with reading the hiſtories of 
other nations, or of ancient times, much leſs with the ſtudy of 
chronology, without which hiſtory is very lame and imperſect; 
which is the reaſon of thoſe ridiculous and childiſh miſtakes; 
which paſs current and uncontradicted amongſt them; for in- 
tance, make ob one of Solomon's judges, and 1/cander; 
by whom they mean Mexarder the Great, captain general of 
ks army; they reckon Philip of Macedon among the ance- 
ſtors of our blefled Saviour; and believe that Sampſon, nas 
and St, George were his cotemporaries: In this they are more 
excuſcable than their falſe prophet Ma homet, who in his Al- 
ran has perverted” ſeveral hiſtorical notices in the writings of 
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eight points; dis. 


the old teſtament, and is guilty of vile and abſurd pieudo : 


ebroniſms: To remedy this defect, of which he was very ſen- 
ible, and the better to underſtand the ſtate of chriſtendom, 
and the particular kingdoms and republicks of it, the great and 
wiſe vizir Achmet made his interpreter Panagiotti, à learned 
Greek; at leiſure hours, even at the ſiege of Candia, as well ag 
at other times, read ſeveral ancient hiſtories to him, and rea» 
der them er rempore into the Turkiſb language, and particu- 
larly Slaceus ' Arias, with which he was mightily taken. 
Tho' their year be according to the courſe of the moon, and 
conſequently the Turitiſa months run round the civil year in a 


eirele of 33 years and ſome odd days; yet they celebrate the  - 


Neurus, which in the Perſian tongne fignifies the new!yearg - 
the 2 1ſt of Nſarch (on which day: the vernal equinox was 
fixed dy the Greeks and other oriental Chriſtians in the time 
of Conflantine, ho made no proriſion for the preceſſion, which 
in proceſs of ime che inequality between the civil and aſtrong- 
mica] year muſtneceffarily produce) at whicb time the Cadi s 
and other annual magiſtratcs and farmeta of the guſtoms take 


place, and reckon to chat day twelve-manth agatsr; . + 1: 1 
11 ns In 
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In cheir civil deportment and behaviour towards each 
_ the left hand is the more worthy and honourable place, cx 
18, that 
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among their ecclefiaſticks; and the reaſon they alledge 
they write from the right hand, and the ſword is worn on the 
left fide, and ſo is more at the perſons diſpoſal who walks 05 


that hand; the chief vizir accordingly in the divan firs on the 
left hand of the mufty, each maintaining their right of pre- 


cedence according to this way of deciſion: In their moſgug 
they fit without any diſtinction of degrees: Some of the more 
zealous Turks cauſe to be engraven on their 1cimiters and 
bucklers a ſentence out of the 6iſt Surat, which is concerning 
fighting, or battle array, and contains encouragement to fight 
in the way and path of God, as the impoſtor expreſſes it; tor 
_—_— he aſſures _ e eee bene. | rpm Dory 
in obtaining victory, will pardon their fins; and bri 

them to —ͤ— thus ſpirited wich zeal, a 2 lays chow 
him with fury, and ſeems ambitious: of dying, to gain the de- 
lights of paradiſe; at leaſt he is indifferent whether he lives 


or dies. | 


The Turks, as to their temper, are ſcrious, or rather in- 


. clining to moroſeneſs; they ſeldom laugh, becauſe it is rec. 


koned an indication of great vanity and lightneſs: They per- 


form the exerciſes, which they utc for diverſions, as ore 
and hunting, with a great deal of gravity, as if they deg 


them more for health than for pleaſure, and they i 


ulge 
themſelves therein but ſeldom; the better and richer ſort, 4 


have nothing to do, fit all day at home, lolling upon a ſofa, or 
raiſed place in their rooms, and taking tobacco, which their 
ſla ves fill and light for them; and if they retire in the ſummer 
or autumn for a week or fortnight to ſome convenient fountain 
in a wood with their women, it is chiefly. to enjoy the refreſh- 
ments of 'a cool air; it is true, in times of triumph, ſor ſome 
great ſucceſs obtained over the Chriſtians, when the ſhops are 

en for three nights together, and hung with lights, as well 


as the ſpires of their moſques in curious figures, they run into 


extravagant mirth, running up and down the ſtreets 4n compa- 
nies, and ſometimes ſinging and dancing in'their rude manner; 
but when this fit is over, they ſoon return to their former me- 
lancholy: lo their coffee - houſes, where they uſe to reſort 0 
tipple, there is uſually one hited by the owners, to read citi 

an idle book of tales, which they admire as wit, or filthy oh. 
ſcene ſtories, with which wx ſeem wonderfully affected and 
pleaſed, few of them being able to read; theſe are an 
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which they frequent for their information; tho in tinie of war, 


bad 
nor his miniſters eſcape their cenſures; and the wiſe viair, 


meetings and diſcourſes, commanded that all rhe publick cof- 
ſee · houſes ſhould be ſhut up in Conftantinople and ſeveral other 
great cities of the empire, where the malecontents uſed to 
cabal, and paſs cenſures upon every ill ſucceſs and miſcarriage 
in the adminiſtration of 4 fairs be 4 f 
The cuſtom of the Turks to falute the emperor, or the 
Jizir baſhaws with loud acclamations and wiſhes of health and 


from the Romans; this was done in a kind of ſinging tone; 
whence Luitprandus biſhop of Cremona tells us, that in a.cer- 
uin proceſſion, at which hc was preſent, they ſung to the em- 
ror Nicephorus NA Vn, many years; which Codinus, who 
wed about the time of the taking of Conſtantinople: by the 
Tyrks, expreſſes by To Varazr To moxuygorier, or by morvypert> 
diu, and the wiſh or ſalute itſelf by roauxgoriaye, 


account of their want of bullion, but of their little full in 


matters relating to the mint; hence it is, that Zecchines and 


ars, ſtamped in chriſtendom paſs current for gold, and 
— Dollars and Zellets for filver, and «moſt of the great 
payments are made in them; either thro' ignorance or ſloth 


not caring to follow the example of the Indian or Perſian em. 


perors, who uſually melt down the money imported from 


chriſtendom by the merchants, and give it a new ſtamp; the 


moſt uſual pieces are the Seriphi of gold; ſomewhat leſs in 


ralge than a Venetian Zecchine; and A/pers, ten of which are 


equal to Six. pence Engliſh; and ſome few three Asper pieces; 
2 Mangar is an ugly old copper piece, eight of which: make 
but one 4/per, and ſeems rather 
cam; have no arms on their cos, only letters emboſſed 
en both fides, e xpreſſing the emperor's name, or ſome ſhort 
2 the Alcoran. u Bag £7093 X 4 
The Turks look upon earthquakes as ominous, as the vul · 
gar do eclipſes, not underſtanding the 1 of tbem. 
Their puniſhments are very ſevere, this being judged the 


moſt eſfectual way to prevent all publick diforders and miſ- 
N 1 uſe no great formality in their proceſſes; if the _ 
or, II. 


G g crime 


when things ſueceed ill with them, their diſcourſe turns upon 
orernment; and then neither the Grand Seignior himielf” 


during the war at Candia, ſecing the bad conſequences of ſuch 


log fe, when they appear firſt in their houſes, or in any_ | 
blick place, is derived from the Greeks, who borrowed it 


The Turkiſh coin is poor and inconfiderable, not only on 


e 2 Greek than Turkiſs 


1 


» 
if, * 1 = =_ l a = ES — i, 6 
»Mte ed Bd, NA. 3,4 ITT . mmm ——_ l 


”" FM & F 


. 2 IP 
* * 
: * 
* 


- Ws 


Vw - 


234 MEMOIRS / the 
criminal be taken in the fact, and the witneſſes ready ay 
preſent to atteſt it, and ſometimes if there be but probable ca 
cumitances, without full convictions, they condemn him; au 
1 I. bon after ſentence, ſometimes in an hour: or leſs, they h 
= him away to execution: Hanging is the uſual death for an g. 
3H dinary crime; but for robbery and murder committed on the 
high way by ſuch as rob in parties and alarm whole proyinca 
or for ſacrilege; or any heinous crime againſt the governmen, 
either gaunching, or eſcoriation, or cutting off the legs and 
arms, and leaving the trunk of the body in the high-way, g 
empaling, which is thruſting an iron ſtake thro' the body 
Which comes out either under the neck, or at the mouth; f 
which extreme torment the wretch may live two or three day 
if rhe guts or heart happen not to be wounded by the pointe 
ſpike in its paſſage; this puniſhment ſeems to have been in uk 
oy Nay Romans, as appears from Seneca, epiſtle 14th, and 
from his book de Conſolatione Cap. 20. Murder is ſeldom pa- 
Adoned, and eſpecially, if the relations of the murdercd per 
* fon demand juſtice. V . 
Qircumciſion, tho' a ſacred rite, is performed in their pti- 
vate houſes, and never in their moſques, 9 
The women colour their eye:brows and eye-lids with a 
ugly black powder, and their nails with the powder of Kan, 
Which gives a faint red tincture, like brick, as they alſo do the 
tails and hoofs of horſes, which they look upon as a great c. 
nament: Their great diverſion is bathing, ſometimes thrice 
ik not four times a weck; they are not permitted to go 1 
church in time of prayer, for fear of marring their devotion; 
the Turks being of fo brutiſh a temper, that their luſt is en 
"cited at the Gght of a beautiful object: They are often called 
by the name of flowers and fruits, and ſometimes they gin 
them fantaſtic names, ſuch as Sucar Birpara, or bit of ſugir, 
Dil 22 or raviſher of hearts, and the like. 16. oh 
Their ſkill in agriculture is very mean; in their gardens 
they have ſeveral little trgpches to convey water where it ma) 
= be moſt neceſſary for th plants and flowers ; they know lit 
1 tle or nothing of manuring their grounds; they ſometimes 
burn their fields and vineyards after harveſt and A part 
to deſtroy the vermin, and partly to enrich the ſoil; they.tread 
out their corn with oxen, by drawing a Hay lank boatd 
about a foot and a half, or two foot over; ' ſtudded with fills; 
and they winnow it in the open air on their ee 
they fecd their horſes with barley and * 
an Ss. : Dr. 
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Dr. Init h does not remember to have ſeen any oats, amongſt 


them; and they make but little hay: For great draughts the7 
make uſe of buffalo's in their carts: Camels. can, travel four 


days an end without water, and they will cat tops of thiſtles, 


ſhrubs or any kind of boughs; they are-very ſure-footed,: and 


kneel when they are a- loading; they live to a great age, 
ſome even to . % „% 
The chief furniture of their houſes are carpets or mats of 
Grand Cairo, neatly wrought with ſtraw, and ſpread upon the 
nd; they bave no occaſion for chairs, couches, ſtools or 
tables ; their poſtures within doors being different from ours; 
they have no hangings, but their walls are whited, ſet off with 
pending and adorned with a kind of porcelane; they have no 


* 


s with curtains. 


They ſeal not with wax, but ink at the bottom. of the pa-. 
per; the emperor's name is uſually written with flouxiſhes, 


and in poem characters; they. have no coats of arms vn 
their ſeals, there being no ſuch thing as gentility among them. 
Some of them, notwithſtanding the ir zeal for Mahomet, and 


the religion by him eſtabliſhed, retain not only a favourable. 


and honourable opinion of our bleſſed Saviour, but even place 

ſome kind of confidence in the uſe of his name, or in the 

words of the goſpel, tho' it may ſeem. to be i out of ſu- 
ition; thus, in their amulets, which they call 


goſpel, and the like; and they hang them about their necks, 


or place them under their arm pita, or in their: bo ſoms near 


their hearts (being the ſame with what the Greeks call eynoaria 
and eſpecially when they go to war, as 4 preſeryative,againit 
the dangers thereof; and indeed againſt any misſbrtune hat- 


ever; ſome have them ſewed within their caps: Others again 
ate ſuch bipots in their religion, and ſo furious againſt chriſti- 
ans,' that they not only treat them with all, imaginable cn 
and contempt, but take it ill to be Salamed or ſaluted by 
them ; as if it were the effect of ſauciveſs, or an unbecoming 
fimiliarity: Their reſpect for the Acoran is extraordivarys 


hey dare not open the leaves thereof with unwaſhen hangs; 
«cording to the advice or command written in Mabie upon 
the cover; Let no one touch this beok,, but he that is cleats. 


| | Chai maili, 
ing little bits of paper two or threg fingers breadth, rolled 
up in pieces of filk, containing ſeveral ort prayers and ſen- 
tences out of the Alcoran, with ſeveral circles, and other H. 
ures, they uſually inſcribe the holy and venerable name at. 
. the figure of the croſs, or the firſt words of St. us 
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= | when they open and when they ſhut it. e 
_— The Fanivaries, when they attend upon chriſtian ambaſſa. 
=_ dors to their audience, ſeem to appear in their bravery, and 
in a habit far different from that of ſoldiers, without either 
erarms or {words (which latter are only worn in time of fer. 
vice, or when they are upon a march, or when cmbodied) 

wearing a cap made of camels hair, with a broad flap d 
behind, a gilt embroidered wreath running round it, and an 
' oblong piece of braſs riſing up from the middle of their fore. 
head near a foot, with a great club in their band, like inferior 
officers of the civil government; but when'they arc in the 
camp, they throw off their upper veſt and turbants, and put 

on a Vi, or red cap which ſets cloſe to their head, ard t 

tuck up their Duliman or long coat to their girdle, that they 
= my be the more quick and expeditious in their charge. 
They affect fincry and neatneſs in their cloaths and ſaſhes; 
and in rainy and ſuſpicious weather, they are very careful hoy 
they go abrpad without their Yamurlicks, a kind of coat they 
throw over their heads at ſuch times. „ 
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fo neatly tinned over, that they look like filver. | 
_- There arc thouſands of Gypſies, or Zinganies in Turkey, 
who live the ſame idle kind of life they do in Chriſtendom, 
aud pretend to the ſame art of telling fortunes, and they arc 
looked upon as the refuſe of mank ind; it is accounted" the 
greateſt degree of human miſery to be a ſlave to any of thele 
creature. +, F 
The Haggai or pilgrims, that have been at Mecca and Me 
ding, forbear to drink wine in a very religious manner, ont of 
A per ſuaſion that one drop would efface all the merits of thut 
trouble ſome and expenſive jourpey ; and ſome have been poſ- 
ſeſled with ſuch 4 mad zeal, that they have blinded them- 
ſelves, after having been once bleſſed with the fight of Malu. 
mes ſepulchre.  - C „ ng 


After Zatzih, that is an hour and half in the night through- 
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. our the whole year, there is as great a filence in the ſtreets 43 

at midnight, the 'emperor Achmer in 1611 having made an 
order, that none Thobld preſume to be out of his houſe after 
25 1817 . this is e ly gHerves to 1 Gay; 4 
:Boſtangs Baſpi, who commands all the giancqgluns in the Se- 
- gagito,: the Taggi Baſhi, or ſuch ns gs attended wih 
raved men, walk the roünde and drab juch as they fn 
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they kiſs it and bend the ir heads, and touch their eyes with it, 
5 : #4 #515 +4 


Their pans and diſhes are for the moſt pore of copper, but | 
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abroad at unſeaſonable hours, of what nation or quality g 


were the true deſcendents of the old Turks, or Syythians) have 
no fixed abode, but travel with their families and cattle from 
place to place, carrying their wives and children upon camels; 


making a longer or ſhorter ſtay ; their whole eſtate conſiſts in 
their numerous flocks and herds,” which they ſell upon occafion 
to ſupply themſelves with what they want, at the towns they 


eflings of nature, without the troubles and diſquiets of life, 
being contented and happy in one another's 22 void of 
all ambition and envy, courteous and human to ſtrangers, that 
may want their help and aſſiſtance, kindly entertaining them 
with ſuch proviſions as their folds afford 5 the country lies 
open without any encloſures, and the property not being veſted 


ent poſinrogo every where: The Turks will till no more 
ground then will ſerve their neceſſities, being ſupplied. with carn 
trom Egypt, Moldavia, and Walachia, by t — of the 
Black-Sea, and vaſt tracts of ground lie waſte and uncultivated; 
o that their ſloth is ſometimes wo puniſhed with dearth; -/» 

They have nothing to ſhew ſor thei houſes-and. polleſfigns, 
but an, Hogier, or piece of paper ſubſcribed by the Cadi, if 
they have acquired them with their money, or that they wee 
their father's before them, 2 5 


The Derviſes are generally melancholy, and mom the | 
er ſeveri · 


greateſt part of their religion in abſtinence, and ot 
ues; ſome cut their fleſh, others make yows not to ſpeak for 
fix or ſeven years, or all their lives long, tho never ſo much 
d or diſtreſſed; their garments are made of a coarſe 
lort of woo}, or goat's hair; they are, by the yow of their 
2 tied up from ever marrying; ſeveral of this ſect, in the 
eight of their religious phrenzy, have * upon the 
lives of the emperors themſelves upon any di 

government. | | 


by - 


\ They pay a mighty veneration to any K of Ae 5 


is banner is {till preſerved in the treaſury of the ſeruglio, a 
looked upon as the great ſecurity of tho empire;/they; believe 
chat it was ſent from heaven, and conveyed into the bands Ly 
Mb i fs _ | | ; | , oo 
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except phyficians, ſurgeons, and apothecaries, who are allomed 
The Turkmans ( for ſo they are peculiarly called; as if they. 


they pitch their tents uſually near rivers and fountains for the 
conveniency of water; and according as their neceſſities require, 
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piſs theo ; their only concern is how to enjoy the benefits and 


in any one, they travel thro” the Ner- unmoleſted, and find 
excel 


ſguſt at their 
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[Mabomet by the angel Gabriel, as a pledge and fign of vide 


and ſucceſs in his: battles againſt the' Chriſtians, and all other 
enemies of the muſſulman faith; it was ſent to Candia © 
encourage the 1oldiers to endure the — 4 of that long and 
tedious ſiege; and when it was brought thence, after the 
ſurrendry of rhe city, to be depoſited in its uſual place, the 
vizir gave ſeveral Chriſtian flaves their liberty, who rowed in 
the palley fraught” with this ſacred relique; they pretend to 
ba ve ſome rags of Mahomer's veſt, to which they aſcribe great 
% c ĩͤ gs pep cnn gobag 
Next to the Maſti}, or Cadaletkines, are the Molla's, of 
which the four following are the principal, vis. the Molla ol 
Galata, Adrianople, Aleppo, and Pruſa ; and after them are 
reckoned theſe eight, viz. of Srambol, Ephendi, Lari ſſa, Miſi 
or Cairo, Sham or Damaſcus, Diarbekir or Meſopotamia, 
Cataia, Sophia, and Philipp. 
whereby they are diſtinguiſhed from others; if they arc 
ejected their moſques for miſcarriage or neglect of their duty, 
_ be if they think fir to refign, and be prieſts no longer, they may 
betake themſelves, withour any ſcandal; to lecular employment, 
their former character and quality wholly ceaſing; while they 
remain prieſts, they put on a more than ordinary gravity in 
their diſcourſe and gate, and affect to wear turbants ſwelling 
out, and conſiſting of any croſs folds, . 
In Sairam time, which is the great feſtival of the year, and 
when every one looks chearful and gay, among other ſigns of 
mutual reſpect, they ſprinkle cach other with ſweet water; 
they — themſelves in ſeveral ſports; and ſome are migh- 
- tily pleaſed with ſwinging in the open air, eſpecially the ordi- 
ny ſort, paying only a fe aſpers for the diverſionn 
The government” 1s perſectſy arbitrary and deſpotical, the 
will and pleaſure of the emperor having the power and force of 
law, — oftentimes is above it; his bare command, without 
ny proceſi, is ſuffic ient to take off the head of any perſon how 
confiderable ſoever, tho” uſually to filence the murmurings of 
te ſoldiery and p ou the "ſentence is confirmed by the 
mufti; ſometimes baſhaws, who have amaſſed great treaſures 
in their goyerument, are cut off in their own houſes amidſt 
their retinue, the me ſſengers of death producing the imperial 
command, which is utually ſent in a black purſe, and not 4 


ſword is denon in their detence ; others, if ay Arp obnoxious 
to the ſeaſt umbrage or jealouſy, tho? diſmi 
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ed the ſeragli 
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The prieſts have no habit peculiar to their Profelſin, 
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with all poſſible demonſtrations of the Grand Seignior's favour, 
and with rich preſents, in order to take poſſeſſion of places of 


great command in the empire, - before they have got two or 


three day's journey, from Conſtantinople, have been overtaken 
and ſtrangled: In the army preſerment is had according to 


merit; courage and conduct are ſure to be rewarded, the 


way 2 open to the meaneſt ſoldier to raiſe himſelf to be the 
chief of his order; bur other preferments depend upon mere 
chance, and upon the emperor's fancy, whether the perſon be 


fit or not, and they are as ſoon loſt: The leaſt ill ſucceſs or 


miſcarriages proves often fatal, and a more lucky man is put 
in his place, and he ſucceeded by a third, if unfortunate in a 
deſign, tho managed with never ſo much prudence and valour ʒ 
they admit of no hereditary honours, and have no reſpect to 
deſcent or blood, except the Ottoman family; he only is great 
and noble, whom the emperor favours, and while his command 
laſts; according to a tradition which paſſes current amon 
them, a baſhaw's ſon by a ſultana, or a daughter of ſiſter of. 
the emperor, can rite no higher than to be a Sangracbes,”or 
governour of ſame ſmall province, much-infertor to a bathaw, 
and under his. "rang ;: being generally born of flaves, 
they do not hoaſt of their birth, very few amongſt them being 
ſearce able to give any account of their grand -fathers; they 
have no ſurnames, but are diſtinguiſhed by their poſſe ſſions 
and places of abode ; and enjoying bylaw: a liberty of having 
what women 1 pleaſe; they have little or no regard to 


„ of 3 EY OS 1.3 75 {73977 THR 
Their empire owes its continuance to the ſeverity of the 
government, which oftentimes takes place without regard either 
to juſtice or equity; and to their frequent wars, which-prevent 


all occaſions of mutiny and faction among the ſoldiers; which 


frequently happen, when unemployed: So that, tho ambition 
may put a warlike Sultan upon enlarging his tertitories by n 
conqueſts, yet reaſons of ſtate forces a weak and effeminate 
ince, as [brahim was, to make war for his ownlecuruy'; 
Eber politics are not owing to books or ſtudy, or the examples 
of paſt times, but to experience, and the plain ſuggeſtions a 
nature and common ſenſe: Their couneils formerly e | 
and their deſigns known and proclaimed before-hand;:; as it thts 
had been a bravery becoming their greatneſs, and that they 
{corned to ſtekl a conqueſt; but they have ſinet learnec che 
art of diſſimulation, and they can lye and Swear for itheit 
ntereſt, and ſeem exceſſive in their careſſes to the . 
0 ö thoſe 


- Chriſtians, or run the hazard of lofi 


to take 


jealouſy. is ſoon awakened thereby to oppoſe them, in caſe of 
an attack: They ſeldom or never care to have war at the ſame 


time at both the extremities of the empire, and therefore they 


are mighty ſolicitous to ſecure a peace with Chriſtandom, when 


being uſually in league either with Poland d Muſcouy, when 
they attack Hungary, and ſo on the contrary; dreading nothing 
more than an union of Chriſtian princes who border upon them, 
leaſt it ſhould prove fatal to their empire, and quickly put 3 
period to their greatneſs; for hereby they would be put to the 
neceflity of making a deſenſive war to their great loſs and 
diſadvantage; and at laſt either be forced to beg a peace of the 
all by à farther proſe. 
cution of the war; this they are very ſenſible of; and therefore 
as they take all occaſions to promote quarrels and diſſentions in 
Hungary and Tranſylvania, fo they greatly rejoice when the 
Princes of Chri are at war with vach other; this is their 
great time of advantage, and they know it-is their intereſt to 
improve it, tho' the bad circumſtances of their affairs do not 
always allow them: During the civil wars of Germany, the 
Baſhaws and other com rs of the army, were very impor- 
tunate with the Grand Seignior to make a war on that 
and to enlarge his conqueſts as far as Vienna, no . ee 
having been cver ſo favourable to conſummate ſuch a deſign, in 
which Sliman ſo unhappily miſcarricd; they promiſed him an 


= 


, eaſy victory, 3 that the animoſities of the princes of 


the emplre were ſo heightened, that there was no room left for 
4'reconciliation ; that it was but to go at the head of an army 
ion 5 and that Auſtria would ſurrender upon the 
firſt news of his march: The emperor was not then to be 
moved by theſe infinuations and plauſible diſcourſes, and being 


— — as often refuſed : One day when the 


came'to renew their advice about the German war, he having 


ou orders before, that ſeveral dogs ſhould be kept for ſome 


ye without meat, commanded that they ſhould be brou 
out, after having been almoſt ſtarved, and ordered meat to 
thrown a | them, upon which they ſnarled and bit each 
other; amidft their noiſe and fighting, he cauſed a bear to be 
let looſe; the dogs forgeting their meat, and their animoſities, 


ryſhed/ unanimouſly upon the bear, and at laſt Killed _ 
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dcboſe countries they intend to invade; but their preparation 
for arming ar: ade with ſo much noſe, that an ordinary 


they intend a war againſt Perſia; and as much as is poſſible, 
1 2 avoid . with — Chriſtian 2 Io 


- 


Nest sert. „„ £ 
en or give his Baſtian, and eff men w, 


rophecy; of no aul arge, runs in the 
mind le, and has great credit . 
them, viz. that ir empite will be del deftroyed by a northern 
mon with white and yellowiſh hair; the — 1 . 
Tious as their fancies; ſomie fix this character on the , 
ies; and the poor Greeks flattet themſelves with the ſond hopce, 
hat they are to be the deliverers of their nation, and to wins 
n from the Turi flavery; chiefly becauſe they are of their 
omnjuinion; and. owe their converfion to the Chriſtian faith to 
ic piety and zeal" of the Grerinh biſhops: ä lock on 
ie Hees as the perſons deſcribed” in the pt 17 | 
hot _—_ are to fear; and this fancy ma bg 
— N. pee — have of the valbur tha coarage of Axe | 
c bly : "The gre yidtories of the Swedes in Germany WE 1 
q a5 were Fit 4 ' proclaimed at Con aps : =—_ 
i dee n 0 wa ſtanding the ſhock and . — | =— 
heir arms; and their continued ſucceſſes confirthed the 7urks - 
their firft belief, and their fears and 8 were after  - 
ards augmented, when Charles Guſtavus, a prince of 25 E — _ 
courage, and 4s great abilities in the art 1 manaę 3: = 
«4s the juſtly admired Gy 157 entred Poland with his =_ 
ny, and — alf before bim; ſeized on Marſam, at 
Jrone Caofimire out of his Kingdom, and had' almoſt made an = 
ntife and abſolute conqueſt,” a 170 gates on] holding kk © | >= 
his alarmed the Grand Und Beit #68 aſhaws of the Porte, 45 1 
if the prophecy were then abotit to be fulfilled, Who were ner 
ond of ſuch tronbleſorie neighbours, that might puſh on their .-T 
yo my! and joining with the Macke, advance their rm“ 9 
| and make their country the ſeat of wat, which * _— 
aw alter it fatal conſequences ; to prevent which,” couriers: —_— 
were diſpatched” from fraritirh he to ej bs 7 . = 
ranfyhoania, then in Pre tp wit + 'Sireles, to'commund* = _—_ 
lm to! retire wird his army out of Polaud, as be valued'rhe* | i 
and quiet of his o, country,” and the friend ſiip of” th he” HE *- 
| T'Scipnior,' whoſe tributary was, and by whoſe favour 1 
e had gained that principality : And the Cee, Tae, the?” ũↄ58„m 
vorn ene mies of the Poles, 7 at that time diſtreſſed the,” 1 
dere wrought upon by the lame motives and reaſons of tire, to” 
op a ber wirh them; that being freed” from theſe” 
rations, they might unite t their forces the 5 togerber, 
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. courſe made, which are looked upon as due; not to ſay ay 


during Dr. Smith's ſtay at Conſlantinople : Upon the return df 
a happy period put to that tedious and bloody war; he 2. 


of their and the Venetian mining and b each other 
c 


© a work was ſoon raiſed and undermined, and above thin) 
- murderers and robbers upon the highway, and ſuch like crimi. 


to his great ſatis faction and amazement. 


to whoſe courſe oy celebrate their ficſtivals; they begin their 
months from her fi: 
© unleis a delay Should. caute 2 greater prejudice and- 1nconve- 


On 4 
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The ambaſſadors of Chriſtian princes, when admitted by ty 
Grand Seignior to an audience, their preſents. being then o 


SSS 


homage, are diſmiſſed in few. words, and referred by him y 
his Wakzl, or deputy, as be uſually ſtiles the chief vizir; a 
a ſmall number of their retinue only is permitted the honoy 
of kiſſing his veſt, and then rudely enough diſmiſſed. 
_ The Grand Seigniors keep up the ftate of the old Aſai 
Princes;z.they do not expoſe themſelves often to the view of th 
ople, unleſs when they ride in triumph, or upon ſome ſud 
olemn occaſion; when they go to the moſques, or divert then. 
ſelves in the fields, either in riding or hunting, they do ng 
loye to be ſtared upon or approached ; it is highly criminal u 
Pry. into their ſports, ſuch. an inſolent curioſity being ois 
niſhed with death: The ſtory of Morad III. is famous, .why 
daiting a bear in the old palace with a maſtiff, and eſpy! 
three tcllows upon the tower of Bajazer's moſque, who bl 
laced themſelves there to ſec the diverſion, commanded their 
heads to be ſtruck off immediately, and to be brought befor 
him, which was done accordingly ; inſtances of ſuch capriciot 
are frequent in the Turks hiſtory, and the following happened 


an, 


viair Ahmet from Candia, after the ſurrendry of that city, and 


uainting the emperor, then at Adrianople, with the biftory of 
at famous ſiege at large, made ſuch terrible repreſentation 


that the emperor was reſolved out of curioſity to ſee the expe 
riment made of a thing that ſeemed to him almoſt incredible; 


nals were put into it, as it were to defend it; the Grand 
Seignior ſtood upon an eminence at ſome conſiderable diſtance, 
. the iſſue; upon a fignal given, the mine was ſprung, 
and the fort demoliſhed, and the poor wretches torn to pieces 

; according 


The: moon is the auſpicious planet of the Turks 


1 2 


ſt appearance, at which time they chuſe, 
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nience, to begin their great actions: The creſcent is the enlign 


of the ＋ which, they paint in their banners, and place 
upon the 


pires of their moſques: Next to the day 
4 appear 
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appearing moon, they pitch upon friday to fight, to begin 4 


thy = * . « © . fn | 1 : 
» of journey, and eſpecially their pilgrimage to Mecca, or to do 
y thing of great conſequence, as very lucky and fortunate. | 


The Uſe of the Inteſtinum Cæcum; y Dr. M. Liſter. Phil. 
e e 411 nl, No: 156 d 25 ns A 


* E uſe of the Juteſtinum Cæcum is to be ſubſervient to 
the Colon and Rectum; which is manifeſt in ſuch-animals, 


3 


ercrements: By determinate figure Dr. Liſter underſtands; 
I. The excrements divided into many ſmall parts of à like 
ſhape; ſuch as ſheep, deer, conies, hares, rats, mice, horſes, 

illars, ſome ſnails, c. do naturally void. 2. In a greater 
ktitude, he oppoſes figured excrements to liquid, as Calfus 
does; thus the dung of pigeons and geeſe, men, cats, Sc. nray 
be {aid to be ſires ; now the Cæcum in his opinion is ſubſer- 
vient in ſome meaſure to the figuration of both, but moſt ma- 


the Cætum is to retain the excrements, till they are ſufficiently 
baked, hardened, or of a due conſiſtence, to receive the figure 
to be given it from the Colon and Rectum; this uſe of the Cæcum 


figured exctements of the firſt Kind; in rats for inſtance, whoſe: 
excrements are conſtantly alike figured, the Cæcum is very large, 
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from its large capacity, than that other of farther drawing an 


7 | a 

eempering them to a ſtiffneſs, for the ſervice of the Colon, from 
; WH the admirable contrivance and ſtructure of this latter gut, which 
4 phænomenon that deſerves further conſideration; it is 0 


where nature intends a certain and determinate figure toithe 


nifeſt in the firſt kind; his meaning is, that probably the uſe of 
ſkems to be much more manifeſt. in juch animals as have 


more-capacious than the ſtomach itſelf; but its uſe in receiving 
the excrements, or exhauſted chyle, is not more — 4 4 


be noted, that immediately under the valve of that gut, in this 


5 i 


| animal, there are certain ſpiral fibres, which make a kind of 


ſcrew; now it ſeems; that the excrements after they are brought 
w a due conſiſtence by their ſtay in the Cæcum, and being 


cannot deſcend in a perpendicular, as formerly in the ſmall 
guts, but ſtill gently glide, and that very leiſurely by the 
winding of the ſcrew, whence ariſes the figure; and it is pro- 
bable, that if the Cæcum of a rat, or any of the firſt kind of ani-. 


mals mentioned was tied up, the animals would una voidably 


fall into a diarchoea, | | 


| „ 2 4 i bs 7 
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atied out thence into the ſpiral foldings, or ſcrew of the Colon, 
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Foffile Shells in Kent; by Dr. Griffin Hailey. Phil. Tran 
e e e ee 
T Hunton, five miles from Maidſtone in Kent, and about 
a2 quarter of a mile from the river Medway, after 
coping of a piece of ground was taken off, which was of a clay 
about three foot deep, they came to a very good bluc made 
which was 3 + foot deeper; and then there appeared a hard 
floor or [pavement compoſed of ſhells, or ſhell-hke ſtones, 
crouded cloſely mguher, whoſe interſtices were filled up with 
— the ſame marle; this layer, which run as the veins of flints do 
in chalky earth, was about an inch deep, and ſeyeral yok 
over; and under this 2 there was marle again: T 
were. of the ſpecies called Conchires, and reſembled ſea-fiſh of 
the teſtaceous kind; moſt of them were turbinated of 
wreathed, the reſt were of the bivalvular ſort, tho' none of them 
was found with cloſed valves, but only ſingle: The bigneſs of 
the turbinated is from a vetch to a hazel-nut, they are billed 
with a ſtony earth, like the marle, and are of that colour, till 
you have waſhed and rubbed them, and then they appear of 
the colour of bezoar, and of the ſame politure; after 
in water, they are whitiſh, and leave 2 chalkineſe upon the 
fingers, which when rubbed off, gives à view of very fine black 
Strie, thick ſet on the outſide: Theſe wreathed Gans are all 
perfectly formed, they differ not — from each other, 
only ſome have their fides a little depreſſed; there adhered to 
s few of them a ſmall proportion of a glittering mineral like 
iron; in vinegar -they make a ſtrong efferveicence : The bi- 
valvular are moſt of them no bier r than a kidney: bean, ſome 


eerrg ss. as e. 
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e 
leſſer; others as broad as the largeſt: fort of beans; but the 
valve is much thinner than any of that kind, which are the 
Exuvie of an animal; the gibbous part of the yalys is ſmooth, 
and of the fame colour with that of the turbinated ; in a-few 
there are ſome oblong lines bent —— to the joining af 
the valve: Many of the bivalvular fort ſeem to be in pers, notas 
to their ſhape; but as to their hardneſs and thickneis, there be- 
ing in ſome onl the-Sraming or rudiments, and in others the 
ſeveral ſteps and progreſſes towards a perfect figuration ; which 
ſeems to be an unanſwerable argument againſt their having been 
wh ſpoils of animals: Same of theſe appeared in the inner fide 
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white, and it came off on the fingers like chalk, and ſee med as if 
a depreſſion had been firſt made in the bed of the ſhape of 3 
valve, and then the convex fide rubbed with chalk or painted 
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white ; Theſe pieces of this odd conctetion, after the marle in 
the interſtices ia grown hard, appear much like that fort of 
72 marble-ſtone, which is dug about ©}, in the wilds 
of Kent; which ſeems to be 2 cqa mentation of ſuch ſhell- like 


2 


ind hardneſs; with this ſtone they eat their cauſeways in that 


r 
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nion by a Picks as it apt with ſuch ſtones, 


fn e haps the 


down with ra1ps, and lodged under ground, may be ther 
poſed into {i ſuch like like figures, as well as above it. 


'Leighlin. Phil. anſ. N“ 156. p. 473. 


Tune e bene way of F the uſeſulaeſ of 
this theory of ſounds, than by making 8.compariten ba- 

tween the Conley 4 ſeeing and hearing, as togheit improves 
ments; in order tc which, it is 10 be obſerred, that vifion/is 
threefold, direct. refracted and reflected; anſwerable wheres 
— — have 2 1 Diopirics and Caropsries;: In like man- 


divided Into direct, refracted and reflected, 


7 8 oy — 7 thres parts of the doftrine of Ann 
lies, which are yet nameleſs, unleſe we call tbem Aronſtics, 


_ uſtics. and  Caracouſtics, or Phontis, mann 2 
taphoncis. 


Fw Ligen has been proved ra ways, 9 4 the | 


the = pe Loc weft conſerving, amitetivg:-and 


55 orgs light and col ours, 2. Wirh re te the organ. 


ma ute of tubes, without glafles, ors man's 
nd to look thro: $0 hkewiſe dire 
— * may partly further receive 


am, 1. As to the 2 hearing, which is ſound, im · 


proxement has and may be made — both as to the pro- 


duction, and 2s to, the conveying and | propagating'of ſounds, 


which is 2 kind of copſerving them: 


ſtones, after the marle betwixt them hath acquired a firmneſs 
part of the 5 y, and the ue Hh 40 k he worn into little ca- 
3 of time, ay 
A rie! is leſs * from 1. — oh, Dug? toy of thole 
ſhell- Pike ſtones ; of mg n oo much confirmed in 255 opts. 
ble, i 


vhich was dug out of male l The imperfcR, as well as 
empleat 6 formation of ſame of the T . 95 — 


Ae are no light arguments for | 
fly of plat or anal bo e cy ed | 


The Doctrine 9 Sounds; 3 Biſhop of Ferns * | 


I 
goon „ 
ents, both with reſpect to the object and the organ or me- 
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ſounds; the art of imitating any ſound, whether by ſpeakin 
that is pronouncing, any kind + language, or by 7 15 
by ſinging, or by bollowing or Turing, or by imitating with the 
mouth or otherwiſe the voice of any animal; as of quails, can 
and the like; or by repreſenting any ſound produced by the 
collifion'of ſolid bodies, or after any other manner ; all theſe 
are improvements of direct hearing, and they may be further 
improved: Beſides, the ſkill of making all forts of muſical in- 
ſtruments, both ancient and modern, whether wind or ſtringed 
inſtruments, or of any other ſort, whereof there are many, 2 
drums, bells, the fiſtrum of the Egyptians, or the like, which 
produce ſounds; the ſkill of making theſe, is an art that ha 
much improved direct hearing; and an harmonious ſound ex. 
ceeds a fingle and rude one; which art is yet capable of far. 
ther improvement; and it is to be hoped, that, by the rule; 
' which may happily be laid down, concerning the nature, pro- 
gation and proportion or adapting of ſounds, a way may be 
found out, both to improve muſical inſtruments already in uſe, 
and to invent new ones, that will be more ſweet and harmo- 
nious than any yet known; befides, that by the ſame means, 
inſtruments may be made, that ſhall imitate any ſound in na- 
ture, that is not articulate; be it of bird, beaſt, or what thin 
elſe ſoever: The conveying and propagating, which is a kind 
of conſerving of ſounds, is much aſſiſted hy duly placing the 
ſonorous body, and alſo by the medium; for if the medium 
be thin and quieſcent; and the ſounding body placed conve- 
niently, the ſound will be eaſily and regularly propagated and 
mightily conſerved: The medium muſt be thin and (quieſcent; 
hence in a ſtill evening, or the dead of the night, a ſound is 
better propagated and to a greater diſtance: The ſonorous 
body muſt be placed conveniently, vis. near a ſmooth wall, 
either plane or arched, either a cycloid or ellipſis, rather than 
otherwiſe, tho a circular, or any arch will do, but not ſo well; 
hence in a church, the nearer the — — ſtands to the wall, 
and which alſo is the beſt poſition for pulpits, the better is he 
heard, efpectally by thoſe who ſtand near the wall, tho' at 
ater diſtance from the pulpit; thoſe at the remoteſt end of 
the church, by laying their ears ſomewhat cloſe to the wall, 
wy hear him caſier than thoſe in the middle: Hence alſo 
ariſe whiſpering places; for the voice being applied to one end 
of an arch, eaſily rolls to the other; and indeed were the mo- 
tion 'and propagations of ſounds but ier underſtood, it 
would be no hard matter to contrive whiſpering- places of 3 
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nite yariery and uſe - and perhaps there; could; be no bette 8 7 
more p leaſant hearing a concert of mufick than at ſuch a place 


2s this; where the ſounds rolling long together before they 


1 

reach the car, muſt needs _ conſolidate and embody in one; 

which becomes a true compoſition of ſounds, and is the very 

life and foul of concert: If the ſonorous body be placed near 

water, the ſound will eaſily be conveyed, yet mollificd ; 3 

15 from a peal of bells near a river, and a great gun 
2 


t ſea; which differ much in the ſtrength, and yet loftneſs . 
and continuance or propagation of their ſounds, from the ſame 
at land; where the ſound is harſher and ſooner dies: In 2 
plane a voice may be heard at a far greater diſtance, than in 
uneven ground; becauſe the ſonorous air meeting with little 
or no 9 upon 2 plane, much leſs upon an arched ſmooth 
ſurface, eafily rolls along it, without being hindred in its mo- 
tion, and conſequently without having its parts 2 and 
put into another kind of motion, than what they had at the 
Feſt production of the ſound, which is the true cauſe of its 
preſervation or progreſſion; and fails much when the air paſſes 
oyer an uneven ſurface, according to the degrees of its 7.55 


lity; and ſomewhat alſo when it paſſes over the plain ſurface 


of a hard and refiſting body ; Wherefore the ſmooth top of the 
water, by reaſon of its yielding to the arched air, and gently 
riſing again, whereby it quickens the motion of the air over 


it, and by its yielding preſerves it in its arched cycloidal or 
elliptical figure, conveys a ſound more entire, and to à greater 


diſtance, than the plane ſurface of a piece of ground, 2 wall, 
or any other ſolid body whateve rr. 
The organ, which is the ear, is helped much by placing it 
near 4 wall, eſpecially at one end of an arch, when the ſound 
is produced at the other; or near the ſurface of the water, or 
the earth; and it is incredible, how far a ſound made upon 
the earth may be heard in a W if one lay his car cloſe 
to the ground in a large plain: Here Otacouſtics lend their 


aſſiſtance to the ear; which may be ſo contrived, by a right 


underſtanding the progreſſion of ſounds, which is the principal 
thing to be . the due regulating all ſuch kinds of in- 
ſtrumenta, as that the ſouhd may enter the car without any 


re fraction. 


Refracted viſion ariſcs from the different denſũity, figu re add | 
N e of the medium; which is ſome what altered by the 
different incidence of the viſive rays; and ſo it is in refracted 


3 3 


hearing, all theſe cauſes concur to its productiop, and lome 


others 


kt 
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others to be confidered hereafter : Now; as any object, 4 m1¹ 
for inſtance, feen thro” a thickened air, Hrger by à te- 
fraction than really be is; fo likewiſe # ſound heard Ae the 
Came thickened mart of the atmoſphere, will be confi derably 
varied, from what it would ſeem to be, if heard thre x thing 
medium; and this the Biſhop calls 4 refrafted found: Im- 
rovements of refrafted vifion' have been 70 by grinding 
r blowing glaſſes imo a certain figure, aid plac em at due 
focal diſtances; whereby the object ma 0 255 e to emit its 
rays more vigoroully, and' the Wines aculty irfipowered the 
better to tecelve them; thus, a fine glaſs bubble, filled with 
cleat water, and . before 4 burning candle or limp, docs 
dh fee! rays to à pr At by a noth and 
— tneſt: The viſive 7 4 is truck affi OR 
other ute. which are made to help the put · Blind an 


rae eyes, to fec at any com wt ec 3 
glaſfes and teleſcopes, which o fee 2t a 
very great diffance, which rate 8 I e be diſcernible: 


microſtopes, or ma glaſſes, hich Ne "the eye to 
2 near abc WES by abt of of their ſmallm es tho 


fible before: B ſc or multiplyi 4 wher 
one thing 1s 1 e ey 4 gh . ee 
fame or different ſha pes: After the ſame m. 4; inſtrumentt 
ray be contrived for aſſiſting both the ſonorous body to emit 

nd' more ſtrong] the Acorftic faculty to receive 


250 diſcerri it more Gb nt lied eo) . 1 * 1 15 | 
ted to the mou r any o- 


ment may be invented, 
norous body, will emit the he E eitioAly fo' pr us di- 


ſtance and degree of Joudneſs; for, if t SHentbr Bonicon, 
which is but a rude and inattificial inſtrument, doth fach uch great 
feats, what might not be done with one 5 ne according 
to the rules of art, whoſe make ſhould com 

of fonorous motion, which that does not? are ſonic in. 
ſtruments, and more ſuch may be invented to Help the ear; 4 
Otacouftics, to help weak ears to hear at a 3 hae; 
which would be as great a help to the infirmi e Bl old ape, ar 
the invention of 517 mn rhaps ter; for much' 
as the/ hearing whar 1 4 ſ] more 55 uſe and koncem 
2 ſuch men, than t ops? to read books, or to view 
pictures: A ſbrr of ee may be {6 contrived, as to 
take in ſounds made at à very great diſtance, which otherwiſe 
would not be heard; and 'theſe Otarouftics, in Tome ref) wo 


would bo of — uſe than ee 1. In time 


with the 125 | 
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for diſcovering the enemy at a good diſtance, hen he marches 
or, lies ene behind a mountain or wood, or any ſuch 
ſhelter, which hinder the fight from reaching very far: 2. Ar 
ſea, when in dark hazy weather the air is too thick, or in 
ſtormy tempeſtuous weather, when the wayes riſe too high, 
for the perſpective to be made uſe of: z. In dark nights When 
pripegire become almoſt infignificant, and yet at ſuch times, 

rally ſoldicrs take their march, when they would ſurprize 

127 enemies. Microphones or Micracouſticks, that is magui-, 
fying ear · inſtruments, may be contrived in ſuch a manner, as 
to render the moſt minute ſound in nature diſtinctiy audible 
by magnifying it to an inconceivable, loudneſs ; by means 
tec? oh erent cries and tones of the ſmalleſt animals 
may be heard: A Polyp bone or Polyacouſtic is an inſtrument, 
ſo ordered that one ſound may be heard as many, either of the 
ame or a different. note; inſomuch that whoever, uſes this 
inſtrument, will at the ſound. of ſingle viol ſeem to hear a 
whole concert, and all true harmony; by which means this 
inſtrument has much the advantage of the polyſ cope 

Reflected e Ts always made with reſpect to.the 
object, hath been improved by the invention of looking glaſſes 
and ay nc metals, whether plane, concave or convex, of fe- _ 
reral figures, and placed at determinate; diſtances: In like 
manner reflected audition. or hearing, which is only made by 
the oppoſite body, may be improved by contriving leveral ſorts 
of artificial echoes; for in general, any ſound falling dicely 
or obliquely upon any. denſe body of a ſmooth ſurface, he- 
ther plane or arched, is reflected, or echoes more or leſs; but 
if the ſound be propagated parallel to the ſarface of the denſe. - 
body, there will be no echo; and alſo if the ſurface of the op- 
poling body be, uneven, the ait by reverberation” will be put 
out of its regular motion, and the ſound be thereby broken and 
extin 7 ſo that tho' in this caſe alſp the air he reflected, 

yet ſound is not reflected, nor is there any echo; it echoes. 
more or leſs, to ſhew, that when all things are, as is befate. 
deſcribed, there is ftill an echoing, : tho it be not always 
heard; either becauſe the direct ſound. is too weak to be re- 
ected to him that made it; or if it is, yet ſo, weak, that without _ 
the help of a good Otacouſtick it cannot be perceived; or be- 
cauſe he ſtands in a wrong place to receive the reflected ſound, 
which paſſes over his head, under his feet, or to one ſide of _ 
bim; which therefore may be heard by a man ſtanding in tas 
Vor. II. | Sf 2 6% ORE. . 
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place, where the reflected ſound will come, e e „ 
terpoſing body do intercept it, but not by him aced it, 
| "The echoes, like reflected vion, may be (produced er. 
ral ways; a6, 1, A e obſtacle reflects the found in its due 
dune and loudneſs; if allowance be made for the proportionable 
ö decreaſe of the found according to its diſtance, 2, A convex 
= - _ obſtacle repels the ſound. inſenſibly ſmaller; but ſomewhat 
=_ quicker, tho weaker, than otherwiſe it would be: 3. A con- 
cave obſtacle echoes back the ſoand inſenfibly louder, flower, 
tho ſtronger, and alſo inverted; but never according to the 
order of words; nor does it ſcem poſſible for the art of man 
43 o conttive a ſingle echo, that ſhall invert the found and repeat 
=_— back wards; becauſe then the words laſt ſpoken, chat is, which 
=. do laſt meet with the obſtacle, muſt be repelled firſt, which 
=_ is impoſſible; for where in the mean time ſhould rhe firſt 
words lic concealed? yet in complicated or compound cchoes, 
here many receive from one another, ſuch a es might be 
ble: From this determinate concavity of theſe reflecting 
odies, it happevs, that ſome of them from a certain diftance 
or poſition, will echo back but one determinate note, and from 
no other place will they reflect any, becauſe of the undue po- 
fition of the ſounding body : The echoing body, being removed 
farthcr off, reflects more of the ſound, than when nearer; and 
this is the reaſon, why ſome echoes repeat but one ſyllable, 
ſome one word, and ſome many: Echoing bodies may be ſo 
- contrived and placed, as that refleAing the ſound from the one 
to the other, eicher direAly and mutually, or obliquely ” 
ſucecſſion, out of one ſound many echocs will be produced; 
which, in the firſt caſc, will be all together, and ſomewhat 
myolved or ſwallowed up of each other, and thereby confuſed; 
in the other they will be diſtin, ſeparate and ſucceeding each 
other, as in moſt multiple echoes : Moreover, a multiple 
echo may be made, by ſo placing the echoing bodies, at une- 
qual diſtances, as to reflect all one way, and not one on the 
other; by which means a manifold ſucceſſive ſound will be 
heard; as one clap of the hands like many; one h like a 
laughter; one fingle word, like many of the ſame tone and 
accent; and ſo one viol like many of the fame kind, im 
each other: Furthermore, echoing bodies may be ſo ord 
that from any one found given, they ſhall produce many 
echoes different both as to their tone and intention; by this 
"means a muſical room may be ſo contrived, that not only one 
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iaframent, played on therein, ſhall ſeem to be many of the 
ſame ſort ſiae, but even 2 concert of {omewhat different 

onl placing certain echoing bodies 10, as that any 

ſhall be returned by them in thirds, fifths and * 
: For improving this noble ſcience the following pro- 
1. To make the leaſt ſound, by the help of inſtruments, as 
loud as the greateſt; a whiſper to become as loud as the te- 
port of a cannon; by the help of this problem, the moſt mi- 
auce ſounds in nature may be clearly and diſtinctiy heard. 
2. To propagate any the leaſt ound to the greateſtdiltance ; by 
means of this problem, any ſound may be conyeyed to an | 
diſtance, and conſequently heard at any diſtance, Wuhin a 
certain, tho very large ſphere; Beſides by this means à Wes = 
ther-cock may be fo contrived, as that with an ordinary blaſt _ + 
of wind, it ſhall cry or whiſtle loud enongh to be heard many 5 
leagues off; which may be found of fome uſe, not only ſor 
pilots in very tempettuous weather, when light bouſes are 
rendred almoſt uſeleſs; but alſo for the meaſuring the ſtrengrh. 
of winds, if allowance be made for their different moiſture; 
for the drier any wind is, the Jouder it will whiſtle, Cateris : 
| Paribus; becauſe, beſides the ſtrength and dt yheſs of winde or 4 

breath, there are a great many. other things, that 'concur to 1 
the incteaſe of e founds, produced by them in an in- 
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cd to their violence, or blown into. 3. Thats ; | 
found be conveyed: from ons diſtant place to apothe?, ſo as 9 
not to be heard in the middle; by the help of id} eg a | 
man may talk to his friend at a very confiderable diſtance, ſo 4 
that thoſe in tho middle ſpace ſhalt hear nothing of ,hat pal. 
Obſervations on the Midland Salt-Springs, Ec. by Dr. Liſter, = 


T Northwich in Cheſpi re, u pon the Weever, there are £3 
four pits ahounding in brine, which mauifeſtiy ſmell of _ 
ſulphur, and wich galls Ede black like ink; here they uſe 
[ „which arc let down into the corners of the Sek 
on- boilers, before the ſalt ſhoots, into grains, which faſten 

on the ſand; befides, there are thick ſtone flakes raiſed from 
the bottom of the faid iron boilers once a weck: It is to be ob- 
ſerved that, within half a mile of theſe brine-pits, at Mar. 
| 4 falt rock was found in boring for coals with the augers 
At Norrhwich, Middlewich, as alſo at Nantwich, and all! - 

| is | along 


Sz” FF 


Fn 


| 2 either fide of the river, you will ſcarce miſs of brine 


daut yet it is a chance, whether it will be ſtrong enough to bol 


and turn to account; and for this reaſon their pits ſomertimg 
fail them to their great loſs, by a ſmall freſh ſpring break; 
into them, and ſometimes the Weever itſelf: At Nammicb, there 
s one large brine-pit,/ whoſe water ſmells as if corrupted, ot 
like ſulpbur, but very 3 after a few you forbearing to 
draw it; it becomes inky with galls; and yields a white ſand 
or ſtone, adhering in the manner of thin ſcales to the bottom 
of the iron-pans, wherein the brine is boiled: The water of 
Weſton brine- pit near Stafford ſinks like rotten eggs; with 


galls it becomes ſuddenly. inky; and a ſmall quantity of i 


purges and vomits violently; they uſe ſand - pans to catch the 
white ſand, and there are alſo flakes of ſtone raiſed from the 
bottom of the great iron, boilers: The upper Wich or brine- 
pit at Droitavich in Worceſterſpire is very neatly kept, and ex- 
ceedingly drawn, becauſe of the number of propietors, and its 
ſmallneis; here the ſalt is boiled in ſmall leaden pans, and 
there is not the leaſt. grain of ſand, which either falls before 
the graining of the ſalt, or adheres to the bottom of the pam, 
notwithſtanding the contrary has been aſſerted; and therefore 


this brine being naturally without ſand, it muſt. yield the * 
more wholeſome ſalt: The lower pit at the Nerheravich in the 


ſame town has but one propietor, and is therefore leſs drawn, 
yet it. is conſtantly and well wrought; and no ſand is found 
therein; the water of theſe pits ſtinks like rotten eggs, cſpe- 
cially afterſunday's reſt; and if fleſn is pickled therein, it will 
ſtink in 12 hours; and yet the ſalt boiled from theſe pits, is 
accounted the very beſt inland ſalt in England: The author 
obſerved, in a ditch over againſt the Nerhermich- Houſe, the 
water ſtanding with a white ſcum, as at the ſulphur ſpaws in 
 Norkſoire; and he adds by way of corollary, 1. That all the 
 Harkſpixe wells, called ſulphur ſpaws, are no other but 1o 
many. brine-pits, and if they were well drawn and -wrought, 
would be as little offenſive in ſmell. 2. That this ſtone pow- 
der is alſo, to be found adhering to the 1ron-pans, where the 
ſea water is boiled into ſalt, as it is at Shields in the biſhoprick 
of Durham; and it is to be obſcryed that this ſand falls to 
the bottom be fore the ſalt- grains; and this is alſo the caſe in 
all other mmetal ſalts, ON 
go this ſtony. matter, firſt; the cker falls in powder upon the 
Brit boiling, but the Lapis Calcarius riſes and flakes lik 


waſen, 
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the Weever, which are places many miles diſtant, if u 
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brines upon boiling do ever let | 
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ers, which _ falls in powder 


12 froſt. 3. This fone» | = 
powder irrigated with fair water; and kept-moiſt, does yield an 
immature falt of an uncommon. figure... 4. Notwithſtanding _ 
the great affinity between the ſalt of the Midland brine pin 

ich is common falr, and ſea· ſalt; there 18/2" ſpeciſic diffs. 
rence, which Dr. Liſter firſt obſerved, and which makes fea- 
vater a water of its own kind, and ſhews that none of the pro ] kͥ 


ductjons of incinerated plants are ee marine ſalt; vi. that 
the angles of cryſtals of common ſalt, b. 


iled from the Ad? 

bine · pits, as alſo of Sal gemmæ, or rock - ſalt, which the dort 
takes to be one and the ſame, are entire; and ſo are all thoſe 
lixiriated marine ſalts, ſo called and deſcribed by Dr. Grew ; © © 
bat the angles of the cryſtals of genuine fea-ſalt are ever ſome © 
of them cut off into triangular planes at one of the ſid e. 

Dr. Liſter thinks it probable, that the ſea-water was ne 
only element created at the beginning, before the creation of © i 
any animal or vegetable, or the ſun itſelf; but upoi the crea» - 
tion of theſe,” the freſh water had its riſe accidentally; becauſe - - 
it owes its being in great part to —— of plants, the + 
breath of animals, and the exhalations raiſed by the ſun: Now 


c 


* 4 


that the ſea · water is made freſn by the breath of plants grow- 

ing in it, he thus demonſtrated; he took a long glaſꝭ body, and 

Fi it pretty full of ſea-water, taken up at Srarborough, he 

put therein common ſea- weed, freſh and new gathered, ſome © 

with the roots naked, and ſome N out, and adhering to 

ſtones; the glaſs body being fall, he put thereon à head with 

2 beck, and adapted a receiver thereto, without any Jute; or | - 

clofing the joints; from theſe plants there daily diſtilled, tho% 

in a ſmall quantity, a very freſh, ſweet, and potable water, 

without any empyreuma or unpleaſant taſte, as all thoſe' 

diſtilled by fire neceſſarily have: And this he takes to be the 

moſt natural, eaſy, and ſafe way of having ſweet water from the 

ſca; and which may be of great uſe, even to ſupply the nes: 

ceſſity of ſailors; and he doubts not but there may be found 

ſome other plants growing in or near the ſea; which would 

better ſuit the experiment, and yield freſh water in much 

greater quantities; ſuch as rock-ſampire, the kali kind, or the 

Brafſica Marina, &. e . „ =_ 
Amongſt the known ſea-playnts, the ſargoſſe, or Lenticuu © 1 = 

Marina is not to be forgotten; this grows in yaſt quantities from = 


= 18 _ N. L. and eliewhere in the deepeſt feas: An 3 
a 2 thinks, that from the daily and conſtant breath f 
that plant the trade or Topic winds do in great pare ariſe; =- 


ie, aſt needs make te cont 


3 great variety of 
h furniſh 2 confuſed ma 
' Levant breezes arc briſkeſt Ss 69v tf eng Gare 
ly: be and. cauſing it to breath faſter and mor 
| As for the 8 of Ns breeze from: caſt 
15 
4 | 14 
| 3 — in Wright; by Dr. Will Geld. Phil 
| 1 tanſ. N* 156. p. 496. = 
OME 29 have accidently obſerved an increaſe of 
weight in oil of  vitrial expoſed to the air; and the indu- WW? 
trious chymiſt Mr. White, the untverſity-operator at Oxford, Bi| 
"had a phial of that liquor unſtop'd, and x pravgn te 1 
over; bat ſince from thence no true eſtimate of the | 
could be collected, Nov. i 1683, the author cx A three ill, 
-drachms of oil of vitriol, ſo far deplegmated as to or cor Wi | 
” - rode a ftrong/pack-thread, to the air in a marmalade glaſs of % 


three inches diameter, and placed in a x of ſcales, in 
room whore no re nor fun Cami is ne for ſeven natural 
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_  * ſhowy ſeaſon, but leſs in a froſty, clear, and dry one; as al 


__ 7 that it was more in 2 cold than in a warm air: When the wing 


"was northerly or caſterly, it gained leſs, Cæteris Parity 
than when ſoutherly or weſterly, and was Teſs in the dy, 
than in the night: The primary cauſe of this phznomengy 
ſeems to be the moiſture of the air, Which our liqug, 
potential fire, imbibes as greedily, as actual fire dos 
the Pabulum of nitre; yet it muſt be allowed, that all the 
other circumſtances of ſeaſon, juſt now mentioned, have each 
their particular influences in diverſifying the quantity of the 
': encreaſe; thus it appears by the table, that heat alters the 
/ progreſs of its encreaſe ; for on Nov. 14th, from 11 u. to 11 
P. n. at which time, eſpecially towards night, a very unuſuil 
and troubleſome heat in the air was complained of; in 12 houy 
; the gain was only 3 + grains, whereas in the like ſpace of time 
/ preceeding,” it was 10 grains, and in that juſt following) 
: grains: And this effect muſt be expected from heat, fine 
thereby the moiſture might rather be exhaled, or at leaſt fu. 
' pended, agitated and intimately mixed with the ſubſtance of 
: the air, and conſequently not fo caſily arreſted and entangled 
by the ſurface of the liquor, as when the air is leſs hot; hoy: 
ever allowing the effect of this anomalous accident, at a time 
of the year when leaſt expected, and confidering that moſt 
commonly heat keeps even pace with the ſeaſon of the year, 
nding, as to its temper, for the moſt part on the nearneſs 
or remotencſs of the ſun, we may ſafely conclude moiſture to 
be the chief and only cauſe of the increaſe of weight in oil of 
vitriol; fince in dry clear weather it conſtantly increaſes lels 
than in moiſt and cloudy; the circumſtance of heat or cold 
remaining the fame in both: The air doubtleſs has great ra- 
riety of different ſubſtances floating therein, ſome. particles 
whereof adhere to this body, and ſome other to that, accord- 
ing as either is peculiarly diſpoſed to receive one ſort rather 
than another; thus on mortar in the joints of old walls and 
vaults a peculiar kind of ſalt is formed by corpuſcles attracted 
from the air; and a deal-board ſhelf, moiſtened'only with the 
liquor of fixt nitre, has acquired cryſtals of a 'perfe& inflam- 
mable nitre, by regaining the proper acids from the air; and 2 
hial half filled with oil of tartar per Deliquinm, has been be- 
ſet above the liquor with peculiarly figured cryſtals, and at 
the bottom with flat cryſtallized plates of ſalt, which, without 
flame, crack led on a live coal, and left behind a Cats; and it is 
well known that colcothar of vitriol, reimpregnated by the — 
5 a 7 
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Bir to be more certain in this point, he diſtilled off the ne-. 

ined ſubſtance; at. firſt, it came over as inſipid as clear wa 
erz and urging the fire. farther, the drops proved ſour, and 
the remaining oil in the retort was altogether as corrofive as at 
firſt ; whence we may infer, that what the air afforded Was 
mere water: As to the quantity of the whole cncreale, it can-. 
not be determined by any general rule, fince it varies accord- 
ing to the different ſtrength of the oil of vitriol; for it appears 
by the table, that the more diluted the liquor, the lets t. 
tative it proved; and that employed in this experiment, 
which was Highly de phlegmated, gave a triple, ard more than 
4 of its firſt weight, amounting in all from z to g dram and 
10 grains before it came to à ſtand; which proportion of en- 
creaſe was confirmed in leſſer quantities alſo; as 3 grains in- 
ceaſed to more than 9 grains, ſ> one grain gave the weight of 
ſomething more than z grains. But beſides the ſtrength of the 
liquor, there are other circumſtances; as the ſeaſon of the year,” 


S 


nd poſition of the place, which will certainly cauſe, foe alte- 


De FO ng a rom P oO > 3x5 Xt. vo = re 


ration ; thus our liquor will gain more in winter than funither,” 
more in a cellar and a room without ſun, than in a room got to. 
qualified: All r relate to the quan- 
tity, will alſo influence very much the time of the igeteaſe; 
but what makes the moſt peculiar and principal Variation in 
this point, 18 the proportion of the ſur face to.the bulk of the” 


6 1 


or ſlower the encreaſe; thus 3 grains dropt and diffuſeg to beat 
{inch breadth on a piece of glals, gained 3 grains in 6 Fours? 
1 grain in 6. more 1 4 grains ip 12,hours more z in the ne | 
it bours.it gained + exain, „ Rolle Rf RTIGE. 

rery little that was obſeryable; ſo that in leſs than, 48 hours, 
having more than triple its weight, it was for ſoms time tully” 
laturated,. till rainy weather added fomerbiog .morc,; But o 
diſcover more nicely,what inſſuence the proportion, of ſarfice” 
has in promoting or xerarding the encreale. of weight, Ag % 
expoſed in the ſame room, and to the ſame temper of the fit, 

about 3 drams of the 2 oil, of er an open 710 pak, 
ne inch broad; being only I of the diamgter, of that glaſs pſd! 

at firſt with the like quantity; the reſult Was, that whereas 


the other ſurface of 3 inches diameter gain zd, as in the table, - 


near 19 grains the firſt 6 hours, this lets furfige aiped 2 very. 
tle more than 2 grains, in the ſame ſpace, of time: Now 
fince the areas of circles are to each other as the ſquares of 

Vor. II. | K k theit 
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ll, by 2 kreſh diſtillation, yield its proper acid as at firſt; © 
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—_  XQtheir reſpectire diameters; as 1, the ſquare of the leſs, is y 
9, the ſquare of the diameter of the greater glaſe, ſo was the 
weight of a little more than 2 grains gained in the narroneſ 
ng glaſs, to near 19 grains gained in the broader; whertfore the 
time of encreafing bears, as near as can be expected, an exaſt 
"I Proportion to the ſurface of the liquor expoſed, and the liquor 
- the leſſer glaſs having but 3 part of the ſurface of the 
greater, could not be faturated under 9 times as many days a 
e greater. „„ ot 
By the oil of vitriol, the moiſture! and dryneſs of the air 
may be eſtimated; for when it is ſaturated in the moiſteſt 
weather, it afterwards retains or loſes its acquired weight a 
the air proves more or leſs moiſt; thus the one grain abore- 
mentioned, after its full encreaſe, often varied its equilibrium 
2 little; vi in dry weather, the weights, in moiſt, the liquor 
did conſtantly preponderate, and that ſo ſenfibly that the 
tongue of the balance 1+ inch long deſcribed an arch of vam 
tion to $ of an inch compaſs, even with that little quantity.of 
liquor; ſo that if more liquor expanded under a large i 
be ufed, the minuteſt alteration of weather muſt needs more 
conſiderably affect it, and a bare pair of ſcales will afford a hy. 
| puns. as nice perhaps as any yet known: This balance may 
contrived two ways; cither ſuch whoſe centre pin ſhould be 
in the middle of the beam, with a very ſlender tapering 
tongue, of a ſoot, or a foot and a half long, pointing to the diviſions 
on a broad arched plate, fixed above in the cheeks; or cle the 
ſcale with the liquor may be hung to a point of the beam very 
near the pin, and the other extremity made ſo long, as to de- 
ſexibe a large arch on a board placed conveniently for that pur- 
poſe ; the ſcale in either may by 2 concave glaſs of four or fire. 
inches diameter: Laſtly; on the divifion of the arches ſhould be 
inſcribed the different ar naps ph of the air ſhewn by the 
liquor: And it is probable that oil of ſulphur per Campanan, 
as alſo oil of tartar per Deliquium, 5 the liquor of fixt 
nitre, Cc. may ſucceed as well: A hygralcope may be made 
of a-viol-ſtrin ee _ pullics, and ſuſpending a bullet, 
fixed to the ſhorter end of an index, whoſe other extremity 
ſo long, as to deſcribe a long arch, by the falling and riſing of 
the bullet, upon the ſtretching and ſhrinking of the ſtring; 
which would be more nice, if the index was faſtencd to i! 
centre of the laſt pulley. | 
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The Cauſe of Earthquakes and Vulcano 


my 


5 hil. Tranſ. N“ x57. p. 312. 
„ E breath of the Pyrites is ſulphur, and it naturally 


flammable breath of the Pyrires; the difference is, that one 
is fired-in the air, the other under ground; for what is burnt 
with lightning ſmells of brimſtone; and in earthquakes the 
ſulphureous ſtench of waters is perceived before earthquakes, 
and of the air itſelf after them: They alſo agree in the manner 
of their noiſe ; the one rolling and rattling thro! the gir, and 
the other fired under ground in like mannet moves with a de- 
ſultory noiſe : That the earth is more or leſs hollow, is made 
probable, by what is found every where in the mountains, ui. 


N K {8 ce & 


nn 


Slf-opens; theſe they frequently meet with, ſome vaſtly great, 
and others leſs, running in ſmall ſinus s: Many of them open 
to day-light, as Poole s- hole, or Okey-hole, c. Again the great 
and ſmall ftreams, which ariſe from-under mountains, do evi- 


the damps in mines fufficiently teſtify; and that the Pyrites 
alone of all known minerals yields this inflammable vapour, is 
ned probable for the following reaſons : 1. Begauſe no mine- 
nor ore whatſoever is ſulphureous, but as it is wholly, or in 
eee and many of the Engliſb ſoſſils, which hold 
ne ate alſo found to contain iron. 2. Becauſe there is 
but one ſpecies of brimſtone, at leaſt here in England; and 
fince the Pyrites alone naturally yields it; it is but reaſonable 
that wherever brimſtone is found, tho' in the ait, or under 
nd in vapour, to think that that alſo proceeds from ids 


3 * 


about burning mountains, is certainly the offects of ſublima- 
ſkirts of volcano's, is only an argument of the long duration, 
ud vchemency of thoſe fires; and tho“ Sulphur Viuum or 
"WH fough brimftone, as they call it, from Hecla and Traly. be 


Pour Viuum ot the ancients; yet it does not follow, that that 
was not produced by ſublimation ; no more than that the 


ſome of it is opake and ſome cryſtalline ; But poſſibly-the 25. 
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takes fire of itſelf; again, the material cauſe of thunder, 
ightning and earthquakes, is one and the ſame ; viz. the in- 


natural cavities or chambers, which the miners of the north call 


dence their hollowneſs; that theſe ſubterrancous cavities are at 
certain times and at certain ſeaſons full of inflammable yapours, - 


Sulphur Vivum or natural brimſtone, which is found in ad 
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tion, and thoſe great quantities of it {aid to be found about the 15 


ue, and agree not withthe tranſparent and amber like S. 
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Sallaftires, or water · wrought ſtone, is not ſo made, because 
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/ rites of the vulcano's may be more ſulphureous than ours; ang 


hold but little ſulphur, others again a great de 


coaſts, ſo very much: Another reaſon is the paucity of Pyrim 
in England; beſides the tubterraneous cavities are ſmall and 


but iron yields, as orpiments are all from gold ore; and by the 
bye, ſome authors have aſſigned this as a good reaſon againſt 


2 muy be of an Aurum Porabile) as having naturally a delete: 


by che quantities of ſulphur thence ſublimed, and the applica- 


"chap of thunder, with which ſomerhing fell from the clouds 
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it is plain that ſome of ours in England are e Ae aud 

5 al; and this 
may be one reaſon, why England is ſo little troubled "with 
earthquakes, and Faly and almoſt all the Mediterrangy 


few, compared to the vaſt vaults in thoſe parts of the world; 
which is evident from the ſudden diſappearance of whole 
mountains and iſlands: There are indeed other inflammable 
minerals beſides the Pyrites; but by the providence of God, 
not to be found in England, nor in any quantity in any pan 
of the world, and they are _ | men as orpiments; and 
they are all — diſt inct from br imſtone, which no ore 


1 


any medicine, that ſhall be made from gold (however fond we 


rious quality: It may be objected that no body is kindled by 
itſelf; but it ſeems to be apparently otherwiſe; for vegetable 
will heat and take fire of themſelves, as in the frequent in. 
ſtance of wet bay; and animals are naturally on fire, and 
men do alſo ſufficiently demonſtrate it, when in a fever; 
and amongſt minerals, the Pyrites, both in groſs and in 
pour, is actually fired of its own accord; and damps naturally 
take fire, of themſelves: Again, the vulcano's, all over the 
world, argue as much; for it is very probable that they are 
mountains conſiſting in a great meaſure of tPyreres, as appears 


tion of the load-itone-to-the ejected cinders. 


” 


The Effet of. Lightnin 
— d. p. %ůù᷑ tbe at | 
LT 4th, 158r, the ſhip: called the Albemarle, being « Wt | 
hundred leagues from cape Cod in latirude 48%, about three \ 
lock in the aſternoon met with a thunderſtorm ; the light- 
ning durnt the main: top- ſail, ſplit the main-cap in pieces, rent 
the maſt quite thro'; and there was in particular one dreadful 


g on che Compaſs of 4 Ship. Phi. 


upon the ſtern of the boat, which broke into ſeveral fmall 

' Pieces, and ſplit One of the pumps, the other pump being allo 

much damaged; it was a bituminous matter, and much of the 

ſmelt} of fired gun pouder; it continued burning in the —_ - 
bs + | * 
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ſtars that the ir compaſſes were changed ; the north point of the 


in the binacle was turned clear ſonth ; there were two = 


other compaſſes unbung in the locker in the cabbin, in offe of 


which the north point {food ſouth, Like that in the binacle; s 
for the other, the north point flood welt; ſo that they failed a 
thouſand. Jeagues by a needle, whoſe polarity was quite 


anged ; the glaſs of the compaſs, whoſe needle the lightning 
cauſed to point weſtward, being broken after it was brought to 
New-England, by the air's coming to it, it wholly Ioſt its virtue. 


The Produftion of Stones in Animals; by Dy. Fred. Slate. 
CS wu , Tran. , 


I. is generally obſerved by thoſe that have been ſubject o 
E 


the ſtone in the bladder, that pains in the kidneys were the 
antecedents, which intimate the foundation to have, been firſt 


laid there; the manner of its growth in the bladder is obvious 


the urine, by ſome called Lotium, being too highly ſated or 


impregnated with a ponderous matter, precipitates the ſame at 


certain times on the baſis and internal. ſurface of the bladder; 
but that the urine only at ſome intervals is diſpoſed to let f 


this matter, ſeems probable from this obſervation, 2/2. that 


the -concrete confiſts of ſeveral ſpherical ſurſaces, or round 


incruſtations,, which, like ſo many diſtin ſhells, may be 


ſeparated from cach other; beſides, theſe incruſtations. are 
obſerbed to be very. uncqual, ſome much thicker than others; 
an argument that the urine continued much longer diſpoſed 


to let fall this calculous matter at one tune than at another; 
or elſe that it abounded more at one time than at another in this 


ponderous precipitate, and ſo overlaid it with a thicker cruſt in 


2 ſhorter: time: If we examine the cauſes, that have been 
aſſigned to the production of this concrete; heat in the kid- 
neys cannot be allowed a probable efficient cauſe; a much 
more intenſe heat than is poſſible to be found here, being 


neceſſary to make bricks, or bake ſand. and earth into ſtone: 
Nor is it neceſſary to derive the material cauſe from ſuch a 
ſumy, ropy, or mucilaginous diſpoſition of the bumours that 


may perhaps coagulate and harden into a ſtone ; ſuch a viſcous . 


urine being leis apt to precipitate this gritty. matter than 


thinner and more limpid urine; for where the urine has often 
been found ſo ropy and ſtringy, as upon the application of a | 


lick to draw out into threads, yet no ſymptoms of the 12 | 
have 


boat, and it could not be extinguiſhed, till all the walter 
on conſumed; .When night came on they perceived by. the 
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have ever been diſcovered: either in the kidney 
ſuch perſons: Nor is it probable, that an acid meeting wit 


Aan alcali conftitates fo firm and ſolid a concrete, it not ſeemi 


reaſonable that an acid ſhould make this, connection, fines 
nothing a gen will cauſe Fr leaſt ee : We — alb 

Except againſt the experiment of coagulation, u mix- 
tures a reciied ſpirit of” —— and 5 which, if 
warily managed, will make a Coagulurs with ſuch expedition, 


_ as ſcems very ftrange and ſurpri wg: and yet this concreticn 


will be cafily diſſolved by water; in like manner, if either of 
the ſpirits abound much in phlegm, there will enſue no coagy. 
lation; but the humours of the human body contain too much 
water to admit ſuch an effect, even in conſtitutions that haye 


accuſomed themſelves to very highly reRified ſpirits; beſides, 
horſes, dogs, and other animals, that drink no wine, are not 
t 


free from this gritty cementation; and upon diſtillation, this 


matter was never obſerved to afford one drop of vinous ſpirits; 


We may alſo queſtion the hypotheſis of the Fn of the 
one by petrefaftion ; ſtones are ſuch. fixed bodies that they 
yield/noching upon diſtillation,” unleſs | a ſmall quantity of 
infipid "099 on chance to riſe ; nor will they exhale very much 
In an open fire; whereas we may volatilize fix parts of cight 
of our calculous matter, and obtain ſalts and oil. 

The chymiſts deſcribe the concretions of the body, and par- 


* ticularly this morbid one, by calling them tartareous; who 


conclude: they have ſufficiently accounted for the nature of 2 
body, if they can but call it Tartar, which muſt be acknon- 
Ledged to conſiſt of acid and fixt ſalts, called alcalizate, and of 


ſome Caput Mortum, tho it be very little in proportion to the 


other ſalts; but there is little reaſon to darken its nature by 


| , that denomination, as appears by the following analyſes; upon 


diſtilling an ounce of Calculus Humanus, recently cut out of a 
body, it afforded about two drachms of a brown ſpirit, nearet 


that of hartſhorn than urine; and putting the Caput Mortuun 
upon the c 


_ it was reduced to near a drachm, the rell 
{im 


burning and imoaking away: Again, - diſtilling in a naked fire 


a ſtone that weighed two ounces; the vapour came over upon a 
ood ſtrong fire, and ſettled in the form of ſalt, without any 
liquor, of which only a drachm was preſerved; it a 
very brown, and taſted bitter, as the fœtid oil of hartſhorn and 
other empyreumatical oils do: In order to try whether it held 
any fixefalt, by boiling and evaporating water from the Ca 
Mortumm, there was none found; the Caput Mortuum wel 


one 


ys or bladder a 
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one ounce and fix drachms, ſo that it only loſt two drachms in 
diſtillation, that is, only two drachms came over the hem; 
proceeding - farther, and placing this 'Capus; Mortuum upon a 
teſt in an open fire, where it burnt away to two drachms , 

ins; this was alſo boiled in water, to ſee what ſalt it held; 

t it ſcarce had any taſte of falt? In this trial, an ounce and 
three drachms of the two ounces evaporated in the open fire, 
of which there was no account; in order to ſave it, there was 
placed 2 tapering chimney or tunnel to receive the ſmoke, as 
the ſire and a pair of bellows raiſed it, which { far ſucceeded, 
that above. two drachms of this fuliginous ſubſtance, and ſome 
drops of a water of a fœtid ſaline taſte were caught: The 
ſmoke of common fires yields a ſublimate, whaſe- chemical 
principles are no leſs conſiderable than the bodies whence they © 
ariſe; for it was found not only to contain volatile ſalts, oils, ” 
and phlegm, but even a falt ſo near to common ſea-ſalt, that 
it ſhot into cubic figures, much like that obtained in an analy- 
fs of human urine ;- but becauſe it 5 5 be objected that that 
falt was probably nothing more than the common culinary ſalt. 
we conſtantly take in with our food; upon diſtilling the urine 
of horſes, that were fed with hay and oats, the ſame ſort of © 
ſalt was obtained: Now if we compare this concrete with 
tartar, we find the one 2 vegetable falt, wholly diſſolvible in 
water, the other ſo ſtubborn, that ſeveral very corrofive men- 
ſtruums, that will eafily diffolve iron, copper, filver, and almoſt 
any thing, will not make any impreſſion here; the one affords . 
a little volatile falt, which is alcalizate, and no. faxt falt; the 
other gives no volatile ſalt, and a very large proportion of xt; 
the one affords much more earthy ſubſtance, called Terres 
Damnata, than the hoofs or horns of animals, c. and the _ 
other ſcarce leaves any; one abounds with an acid ſalt, which is = 
ſenſible ta the palat, and very manifeſt in the ſpirit of tartar; but 
in the other none could be 6% wes upon the narroweſt ſcarch. | 

The notion of preſuming thi 


is calculous matter tartareous, 
has put men upon uſing medicines to deſtroy tartareous concre- 
tions, as well as avoid many things, that ſeem to contain = 
tartar, and yet at the ſame time, may be as inoffenfive as 
ſome of thoſe medicines that are ſubſtituted, at leaſt, as ſpirit 
of falt, or common ſalt, commended 1 Helmont : In like © 
manner the notion of petrifaction may be no Jeſs erroneous; . 
there being no agreement or analogies in their natures, whether 
we conſider them ſynthetically or analytically ;' if we conſider 
ones in the former view, there is a particular weight ar 
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gree; bi. in being twice as heavy as their bulk of water, and 
about F more; and this holds in petrified wood, bone, ſhelh, 


"4 


and 4 above; this yields to none but the moſt potent acids, a 
particularly to nitrous ones alone, the other is diffolyed 
almoſt any ſlight corrgfive: The one affords - analy 
various conſtituent parts; and the other, upon diſtillation, 
only a drop or two of infipid phlegm, the reſt remaining fixt, 
But this concrete may perhaps, owe its origin to a very ſoſt 
and thin fluid, more remotely to the chyle, ſtrained thro' the 
guts, mediately to the blood itfelf, but immediately to its &. 


, which ſeems to be its proper vehicle; and we ſhall be 
= leſs ſurpriſed to derive ſuch firm and ſolid . N from 
—_— fluids, when we conſider that there are particles floating in the 


1 \ blood, always diſpoſed to be converted into griſtles, or to make 
= -. * the folid full, nails, bones, c. and that even the teeth, 
= vw 


ole texture 1s very firm, are made and ſupplied from tbe 


oft fluids of the body: Eyen ſome of thoſe ſolid parts of the 
body, may, by a' diſeaſe of the blood, be abraded, and ab- 
ſorbed by the common fluid, and precipitated by their own 
Weight upon the Peluis, or elſe ſtick in the Tabuli of the 


tend them to a rupture, or grind them to pieces 
i impulſe of this gritty ſubſtance, which may at laſt convert the 
=—_ greateſt part of the kidneys into this firm concrete: Beſides, 
=_ without any reſpect had to thoſe ſolid abrafions, the blood 
14 ijtſelf conſiſts of heterogeneous particles, of ſuch various forms, 


dies, and ſhapes, that thoſe deſigned to conſtitute the ſolid 

1 parts, may ſuffer fuch irregular changes in the body, as to 
i render them unfit to A the eniulpent vein, and fo to continue | 
=_ their circulation; infomuch, that the cominued impulſe of this 


matter by the artery, may make very conſiderable aggregates 
or concretions in the kidneys; and not only ſo, but without 


reſpec either to vein or artery, the ſerous or watty part of the 


vio, which above was faid to be the vebiele of the ſtone, 
may have imbibcd ſuch heterogeneous, groſs, and ponderous 
F particles, as may, whilſt in motion and agitation thro” the 


t | veins and arteries, mix well enough together, bat may very 
| _ eaſily ſeparate; upon the leaſt ſtagnation. 1 


That the nature of this concrete ſeems rather referable to 
bone, than to any other conſiſtent or fluid part of the body, 
| | he 


- gravity belonging to their bulk, wherein they ſpecifically | 


ö Se. but the ſtone of the bladder is much lighter, and ſcyera] © 
| of them agree in being only as heavy as their bulk of water, 
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there was obtained corre two drachms 
ad a balf, from/an ounce of bone, of'a volatile li ry impreg- 
mated wich ſal, diffcrenc from ſpirit of urine, and nearcr that 
of bartſhorn ; the Caput Morruum was found very conſonant as 
to weight, and no manner of falt could be extracted from it 
for which reafon refiners make their coppels of calcined bones, 
they being forced to dulcify other aſhes, which they call 
. out the ſalts, before they can make coppels of chem: 
Laſtly, it herein alſo agrees with the Calculus Humanus, wal 
j fo termed, that ſe acids will diſſolve it, excepting 
ate nitrous, nor do theſe work on it very vigotouſly; n 
muſt be allowed to differ in their ſpecific gravity, the Calculus 
not having ſo cloſe and compact à texture as e — 
for bones arc found twice 2s as their bulk of water. 
Several ſtones of the bladder and kidneys were diſtilled; and 
all afforded volatile urinous ſalts, un ferment upon any 
_ bones were diſtilled; and found to bo of conſonant pris 
; petrified water affords only freſh and clear water upon 
dilation: Calcuts,” examined hydroſtatically, were found, in 
proportion to their bulk of waier, as 3 to 4; flint, — — 
Welfp diamonds, — wood, are almoſt ag 
vy again as the calculous matter; and bones are twice as 
avy as water: Bones are not'cafily- wrought on by common 
wort and only by nitrous ones, and that withour'ebullition; 


Various unſucoeſsful attempts were made to diffolve the Cu. 


culus by acid and acrimonious menſtruums; whereof ſome were 
vegetable, and ſome mineral; as ſpw — falt, of vinegar, of 
Venus, oil of vurio), Ge. allo N alcalinate ſalts, 'as Saf 
fraxins, which corrodes glaſs, Tapis Srfornalhs, expat „ 
them would touch it except the nitrous. 


4 Polypus, iu the Heart ;, by Mr. W. Gold. Phil, Trank 


N” 157. P. 337. 
A poor labouring man died ſuddenly at Oxford in. the firects; 


the vulgar,” who alone converſed with him in his illneſt, 


gave this account of him; that he was of a twarthy complexion; 
aſſſicted with firs of the falling: ſickneſi, with an obſtinate 
an ague of above a year's continuance, a deep black jaun- 


art 
bee rr hes deep load 


eſſure at his ftomach;'he complained much of drm 
ee —— being) moſt contandly apprehenfng 
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of choaking; he was continually afflicted with involu 
ſighings, and prodigious palpitations of the hearts and he 
uicd to ſwoon nw very often: Upon opening him, the liver 
appeared bloodleſs by deep inciſions, and ſtuffed throughout 
like a bag of ſand with a yellow gritty ſubſtance ; the gal 
bladder was full of the ſame, but of a darker hue ; the ſpleen 
was very large, and of a very ſoft and looſe texture, not much 
diſcoloured ; the Omentum was rotten and waſted ; the mem. 
brane of the ſtomach was extremely. flaccid, and very thin, 
appearing black and mortified, and upon taking it out about 
24 hours after death, tho' tied at both ends very cloſe, it emitted 
ſuch an intolerable ſour rancid ſcent, that the ſtrongeſt double 
Aqua-fortis could not be fo offenſive; the lungs were extreme. 
ly diſtended with a purulent froth; the heart was much 

etched beyond its natural magnitude, and of a very flat 
figure; the veins of the whole body were of an unuſual and 
extraordinary bigneſs, eſpecially the internal jugulars were 
ſtrained to above 4 of an inch diameter; polypous concre- 
tions were alſo found in the larger veins of the arms, legs and 
other parts; but the moſt remarkable was that found in the 
right ventricle of the heart, and firmly rooted towards its 2 
or tip, ſo that no ſmall force was required to ſeparate it: The 
part A, Fig 1. Plate VIII. by which it was fixed, was nearly 
an inch and a half in diameter when freſh taken out, it was 
irregularly rough at the bottom, and inſinuated many roots 
into the Lacuna, or little cavities of the ventricle, whic i 
were faſtened by leſſer fibres to the inner membrane of the 
heart; the great branch B, which ran out into the right auricle, 
was nearly two inches in diameter at the largeſt extremity, 
and reached no farther than the inſertion of the Vena Cava; 21 
for thoſe branches marked G G tending to the arms, how far 
they extended cannot be affirmed, it not appearing whether 
they were broken off; but the branches H He ny H, c. tending 
towards the head, could not be extracted without ſome 
violence, and it is very probable they were broken off at the 
Diverticula, or two round Sinus's, where the jugulars enter 
the ſcull; for the like concretions were found in the veſlcls of 
the brain, to which probably theſe might be joined; the 
ſubſtance of the whole wos plainly fibrous, rafetn bling 4 nerve, 


and tough whilſt moiſt, but brittle upon drying; its colour 
dens white, and it was cloathed with a thin coat, including (in 
that part, which filled the right jugular vein) Hh two black 
ſpecks” of blood, ſuppoſed. to be for a long nis"eoageler! 
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tr is'2 queſtion much debated * phyſicians, whether a 


polypus be produced ſome confiderable time before, or always 
mmediately after bal nt) 107 ers ng HT; VE > 
Thoſe who contend for their ſudden generation after death, 


among other reaſons of leſs moment, inſiſt much on the atgu- 
9 — from the tough ſkin ſpreading itſelf in a ſnort time 
on blood drawn for the cure of pleuriſies, peripneumonics, 
cheumatiſms, violent head - achs, and in caſes of internal inflam- 
mations; and it ſeems a good conſequence, that the ſame cold - 
neſs and want of motion after death may as eaſily produce the 
fame in the veſſels; and ſuch concretions have been diſcoyered 
in pleuritical bodies diſſected: But on the other hand it may 
be urged, that this appearance is not conſtant in all diſſections 
of bodies ſo affected; whence it may be conjectured, that the 
outward contact of the air preſſing the ſurface of the emitted 
blood, or ſome other external cauſe, may contribute to form 
that ſkin; for why elſe ſhould not the like concretion proceed 
| conftantly in the'blood-veflels, whence air is excluded, as well 
2s when the blood is expoſed in a porringer; beſides, we find 
that theſe pituitous bodies ſcarce ever offer themſelves in 
diſſections of . pleuritica] perſons, but where the pleuriſy was 
complicated with ſome other long ſettled indiſpofition; ſo that 
the time of their growth cannot be certainly collected from 
ſuch inſtances; benden when they do chance to appear in a 
fingle pleuriſy, they float looſe in the maſs of blood without 
fixing to any part, are of a very lax texture, without any 
diſtinguiſhable fibres, and like what covers pleuritical blood 
ina poringer, and do rather reſemble a ſtiffer ſort of jelly or fize 
almoſt dricd, than any thing of a tough and fibrous conſiſtence, 
ſuch as is obſerveꝗ in a polypus. 1 ien 
Kerkringius aflerts it in his power to make ſuch concretions 
at pleaſure by the known experiment of injecting ſpirit of 
vitriol into a dog's veins; and obſerving the quick coagulatiai 
ſo made, infers that ſome peccant acid in the blood, occaſion 
by a diſeaſe, may as ſaddenly produce the ſame,” when liſe is 
gone: To this it may be anſwered, that this artificial polypus 
only a kind of gramous and ſtrongly concreted blood; wholly 
different as to colour, texture, and ' firmneſs, from à true 
polypus; and it does not follow, that this cauſe muſt always 
oduce its effect in an inſtant, but a longer or ſhorter time 
will be required, as the cauſe is more or leſs active; yet it is 
not to be denied, that ſtrange coagulations have ſuddenly 
happened, and diſſections have wiki made ſuch diſcoycries 40 
ET | Li 4 | calet 
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caſes of ſudden death; which are te be looked upon rather u 


4 
Fl 


the immediate forerunnets of death than the eſſects of it; ſuch 
are thoſe concretions, that, on diſſection, have been found iy 
the heart and blood-veſlels of perſons kiHed by ſudden fright, 
an apoplexy, z cardiac ſyncope, or a ſuſſocating catarrh; ig 
which caſes either the whole maſa of blood is fixed and made 
unſit for the generation of freſh ſpirits, or elſe the -animy 
pirits themſelves arc clouded, extinguiſhed, and quite 
eftroyed ; it is not improbable, that by ene un both of the 
methods the peſtilential eifluvia of an infected air, the arſenicy 
exhalation of a damp, and the nitro · ſulphurrous ſteam ar; 
from burning charcoal, do often att ſuch ſudden and 
tragedics; for if we reflect on the membranous ſubſtance of the 
Jungs, the infinite number of ve ſicles they iconfift of, how tha 
in every aſſignable point theſe veſicles are adorned with capil- 
Jary blood-veſſels, fo that the point of a needle every where 
draws blood; if we calculate the internal concave turtace. of 
the Jungs, ſuppoſed to be unfolded and ſpread out, which 
muſt necds exceed the external convex one above a hundred 
times, and conſequently confider the vaſt ſurface of blood each 
moment expoſed to the air; and laſtly, if we allow the ingreſs 
of the air into the blood upon breathing ; it is caſy to imagine 
how' ſuddenly miſchievous, any coagulative poiſonous ficam 
may prove, fince, r with the air, it will be diffuſed 
thro' all the blood contained in the lungs at the very inſtant a 
8 and join itſelf intimate ly with almoſt each particle 
of blood, and preſently deftroy all fluidiry, ſtuff the lungs an 
heart with an immoveable; and almoſt mortified maſs, puts 
final ſtop to the circulation, and ſo in a moment break the 
thread of life : Concretions, that have ſuch ſurpriſing eſſetii 
muſt be allowed to be ſuddenly er 1 z yet in the caſe of 
lingring diſeaſes, they muſt make a ſlower progreſs in their 
th, as proceeding from à leſs aftive cauſe, and by à daily 
1 pf new parts ſwell into that ſtrange bulk and ſhape 
they ſometimes obtain; aud the preſent ſabje& demonſtrates 
the thing in fuch a 'manner,'/as to leave:no place for doubt; 
for here the jugulars are ſtretched to (thrice their farmer 
diameter; aich could not be done ſuddenly ; the heart, the 
ſtrongeſt and firmeit-muſcle of the body, obtains a ſhape quite 


_ different from the natural; the right auricle and ventricle, 


notwithſtanding the ſtrength of the fibres of the latter, are ſo 
pon? diſtended, that no external force whatever, without 
eaking it, could effect the like; ſuch hard ſhift did nature 


make 


Cat's 
+0 J 


to continuc the, vital ſtream; till the monſtrous body 
— too big; the weakened fibres could ſtretch no more, 


heart at lat, guait ready to fink under the burden, is forced to 
calle, its. 1 


to expire in an univerſal convultion. 


Fg 


The diſcaſes wherein almoſt always 2 may be expected, 


,. conyulfions, aſth- 


diſpirited,, more caſily admits ſuch a concretion, yet the 
ventricle and the arterial ſyſtem frequently breed the like; 
ſoch was that mentioned by. Tulpius, 


lexy; and ſuch, Hager ma 
xies; the Sinuss of the bra in do alſo often h n 
42s found in one that had an obſtinate head-ach, and at la 
died mad 
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2 45 the habit of the body, flow in motion, impoveriſhed 


in 


©: 4 4 


h large ag to force. a diaſtole beyond the ue tenfion of the 
ibres, it produces 
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. regula fly, contract themſelyes any longer ; fo that the 
rea 


its little remaining ſtrength into one briſk effort, and 
ahiled by all the ſpirits, of the body, cauſe the poor wretch 


F 


e 


the moſt incuta diſtempers: Thus, if in the heart it gros 
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{ls of che Pheurs, then a pleuriſy enſues; if in grow and H 
in the larger veſſels of the arms, legs, or the like, painſul 2. Wl» 
w 


2 rices tw ; and probably rheumatiſms owe much of their 

pain to ſome ſuch erer ee the capillary veſſels q 

/ the habit of the body; again, when theſe bodies are lodged i 

the Sinus of the brain, if {mal}, the veſſels will only be a little 

diſtended, and ſo a pain in the head may be the effect; but if 

larger, the obſtruction increaſes, the brain is inflamed, and 

phrenzy enſues; if they happen to be yet bigger, they fill the 

Sinus more, and cauſe the involuntary motions and convulſiom 

of an epilepſy ; but laſtly, if the Sinus be: almoſt totally ob- 

ſtructed, the blood inſtantly oyerflows the brain, and an apy: 
= V e 20.44; +46 

iY And thus thoſe diſeaſes have been conſidered, of which x 

= Polypus may be 1 thought, at leaſt occaſionally, the 

1 next and immediate cauſe; as for others before-mentioned; 

viz. the plague, venereal diſeaſes, lingring fevers and the like; 

"s they are not the effects of a Pohypus, but cauſes, that dif] 

7 the blood of ſome perſons to ſuch pituitous concretions: But 

2 to diſcover their cauſe more nicely, we may obſerve with Wy- 

Jer, that perſons, thus afflicted, are never well; they breath 

with difficulty, have frequent palpitations, —_— pulſes, are 

4 dull to all action, ſtupid, luxurious and ſlothful; of a livid, 

= , leaden, or fallow complexion, with a ſaturated red in the hands 

and face, becauſe there is either very little blood in the Cap 
Jaries of their ſkin, or at beſt a flow circulation; the ir blood 

has uſually a thickneſs, and peculiar lentor in it, or a geen 

deal of $274um; the latter for want of volatile falt to digeſt the 

chyle into a laudable red; and the former happens, either be- 

cauſe the heart deſtitute of ſpirits for its pulſe, cannot duely 

agitate the maſs, or, as experiments on blood ſeem to prove, 

7 bp reaſon of the mixtare of a preternatural acid: Upon the 
HB whole we may conclude, that whatever maintains rhe fluidity, 

| motion, ſpirit and texture of the blood, — — a cute, tho 
not of a confirmed Poly pus, yet of the firſt rudiments thereof; 
all theſe indications arc anſwered by medicines of volatile, 
briſk, active parts, which deſtroy acids, exalt and'ferment the 
blood, and not only binder, but alſo diſſolve the firſt begin- 
nings of coagulation ; and probably, it, is by affecting the 
blood, and not immediately the nerves, that they do ſuch feats 
in the, diſeaſes abovementioned; laſtly, the effects of bleeding 

jn ſume caſes can never enough be admired; thus 
e 562 2.58 te 
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oils us of a girl, 12 hear: old, ho. being bled plentifally-for 


7 


f pleuriſy, was cured of her falling fickneſs, a diſeaſe never 


vithout the ſuſpicion of a Pojypus. 


* 


Eaplication of Pig. 1. Plate VIII. which- repreſents the Pe. 


pus, as it appeared when freſh, expanded on a board; A 
* part which was firmly rooted: in the 2 t ventricle of the 
heart; B the branch terminated in the right auriele, C DD 
the part tending towards the lungs; E E the branch running 
out of the ventricle into the pulmonary artery; eee the ſe- 
yeral leſſer ramifications diſtributed according to the ſeveral 
divifions of the pulmonary artery; E F F the branch belong- 
ing to the deſcending Vena Cava; GG the branches, begun in 
the axillary veins; HH H H H the two branches that run up 


* & 


the internal jugulars to their entrance into the ſcull; þþ 


two little black ſpecks of concreted blood contained within the 
oatof chempolypus, v1 34 . 1261. tons 


1 * 


« 
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T is generally agreed on by all the inhabitants thereabouts, 


Lough-Neagh in Ireland; % Mr. Will. Molyneux. Phil. 


exerts-on holly alone; it is alſo aſſerted with ſome probability, 
that the earth about the Lough is endowed with à petrifying 


rirtue ; as appeared from the following inſtance; for a little 
before the rebellion, ſome trees were cut down for building, 


and among the reſt, a large holly tree, which lying on the 
banks of the Lough all the time of tbe civil war, the other 
* overgrown with moſs, but the holly petri 

fied, tho the water of the Lough had never reached it: And 
perhaps the holly itſelf, that grows on the banks of this Lough 
may be apter to petrify, than that which grows any A phe 
is brought thither and put into the Lough; for certainly if 

the ground bath that quality, that is very likely to be the 
effect: That what is called Lough. ueagh ſtone was once wood, 
1s moſt probable on theſe accounts; r. It will not ſtir with 
acids: 2. It will burn and flame, ard its ſmoke ſmells like 
that of wood: 3. When burnt, it betrays the very grain of 
wood, with the other veſſels belonging to vegetables. 4. There 
are obſerved various degrees of petri fication; as ſome pieces 


that have plainly loſt the colour of wood, and are became per- 


2 black, and very hard; others that are neither ſo black 
nor ſo hard 4, but Mr. alyncus had one ſent him, which a 
i parallelopiped, of about four inches long and an inch thick, 
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that Tough-Neagh has a pettifying quality, and which it 


vered to be perſectly of the colour and grain of | holly; by 


emptics itſelf into this Lough, which is about its ſouth - wel 


farther in: This ſtone is not magnetica 


. bling upon it, in the ſtreet 


probably cut into that form whilit wood ; /its outward coat wy 
very black, and ſmooth, and merely ſuperficial, for bein 
clett lengthwiſe thro' the middle, the whole body was diſa 


what was moſt ſurprizing was the diſcovery of the pith which 
was plainly and 2— 5 diſtin in colour and texture, and 
alſo petriſed: What the learned phyfician Anſeim Noin 
aſſerts in his Hiſtoria Lapidum & Gemmarnm ia certainly fals 
14. that that part of the wood which is buried in the mud wi 
become iron, that part touched by the water become 


and that above the water remain wood; for it was never ob“ 


ſerved that any part of the ſtone did in the leaſt reſemble iron: 


It is obſerved that this petrifying quality is not equally dify- 


ſed throughout the whole gh, which is about 11 or 1 
miles long, and 8 or 9 miles broad every where, but is ft 
about that part where the Black Water, a tiver fo 


corner; and it is likewiſe ſaid to be . about its edges than 

| - for it will not ſtirs 
needle, or ſteel-filings; but tho” it will not apply to the mag 
net when crude, yet being calcined it applies very briſkly. - 


A ſtravge Well, and ſome Antiquities found at Kirk bytbore 
Mr. Tho, Machel. Phil. Tranſ. N? 158. p. 353 

A ftrange well was diſcovered, - the foot of a horſe ſtum- 
" Kirkbyrhore in Weſtmore 

hand, about ten yards diftant from the river Trour-beck, andu 
many from the great Roman cauſeway, which leads to (us. 
M; it was covered with 2 plank of timber, which was ſup 
| to be oak, about 9 inches thick, in the faſhion of a pot- 

id, but decayed and macerated to the colour and confiſtence 


of s peat or turf; and above this there was about a yard thick 


of gravel and pavement; inſtoad of walls there were two 
large wooden veſſels, one =_ the other, like 'hogs-heads, 
or wine pipes, with bung-holes about three inches diameter, 
and the 'plowings for the heads were plainly to be ſeen; tho 


veſſels were of fir; and above an inch thick; and each of them 
about 6 foot in depth; at the heads the diameter was 2 foot $ 


inches, in the middle 3 fbot 5 J inches; the wood was ſound, 
but withal very ſpungy; at the bottom, about ; yards deep, 


were planks of wood, laid quadrangular · wiſe, ſupported by 
ſtone at each corner, to ſuſtain the fabric, and let in water thro 


aut 4 
ard 


the gravel and find, which lay looſe in the bottom, ab 
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jad deeper: Therein were found ſome old earthen veſſels, 
2 ieces of urns, a piece of a drinking-glaſs, and ſeveral 
als. BY 

The earthen veſſels were of a very-fine metal, ſo to ſpeak, 
and of a brick colour, and in ſeveral ſhapes; but moſt of them 
were like a baſon or poſſet · cup; the bow] was ſemi-globular, 
the foot a ring; ſome were in diameter about 8 inches, and in 
depth on the inſide more than 3 1; and ſome more, ſome 
leis; they were for the moſt part very finely imboſſed; bur 
three more eſpecially ; viz, one with a vine-branch, having a 
6gure in every turning; and firſt a naked man ſtanding only on 
hu left foot, the other a-croſs, and holding his left hand down 
towards his back, his right towards his belly, with a branch of - 
laurel of three ſprigs, one of. which turned up to his face over 
the crook or bending of his arm; and at his feet was a branch 
of laurel, and a bloſſom or flower: In the next turning was a 
vine-leaf, two bloſſoms at bottom, and a- top two peacocks 
looking behind them: In the next was a victory, as is proba- 
ble; viv. an angel or genius, holding in his right hand a gar- 
land of laurel, its arm ſtretched out, and its Race turned to- 
vards the man; in the left was a ſprig of the ſame tree, with 
wo ſprigs likewiſe at the foot, and flowers or bloſſoms, and a 
flower in the middle between the garland and one of thoſe 
ſprigs; and again a vine · leaf and a * interchangeably, till 
it ended with a vine- leaf next the figure; upon it were ſome 
Gothic characters of the ſmaller ſort, but dim and obſcure: 
Another of theſe pots was adorned with circles and ſemicircles 
and in one of theſe circles was the figure of a man fitting on 
a plinth, or ſquare ſtone ; in all the reſt were fluttering Genii: 
In ſome of the ſemicircles were lions and goats, all fingle and 
na running poſture ; and near the bottom were ſtags in courſe 
and greyhounds purſuing ; with an inſcription in Gothic cha- 
raters of the larger ſort, and probably the word Paulini; 
an inſcription in the like characters was to be ſeen at Bur- 
ſhubrigg: The third ſort was ſtill far more beautiful than any 
of the ceſt, being adorned with grey-hounds very well de- 
figned, and in full purſuit of ſtags, hinds and wild-boars, with 
the ſame inſcription as on the other: There were other bro- 
ken inſcriptions, and one on the inſide of the bottom of a 
Plain diſh or ; part. but whether it ſtood for Ye/parian or Do- 
mitian, could not be determined. | ONS. 

As to the glaſs, there was but a very ſmall fra of it, 


ſo that its figure could hardly be gueſſed at, but it was 
Vox. II. M m thought 
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thought to be a fluted glaſs made like a tunnel or ſpire inverted, 
it was remarkable that it was about the eighth of an inch in 
thickneſs. 5 5 Rn 3 
Ihe urns were of a leaden colour inclining to black; one 
had been pretty large, two inches thick in the fide of the pot, 
the top was in diameter from ontfide to outfide, 5 inches, of 
which the roll was 2 inches, and the mouth 3 inches; the neck 
was {till ſtraighter, and only I of an inch thick; and many ſuch 
were ſound there, ſome whereof had ears and handles as thick 
8 one's wriſt; and their upper parts were much of the aboye 
igneſs, but thicker and ſtronger; another urn was almoſt en- 
tire, tho' a very ſmall one; 8 inches high, 6+ in diameter, 
at the mouth almoſt 3 4, and in the neck more than 2 + inches; 
the bottom was nearly as big as the top, excepting the ring, 
the body was in thickneſs the 4 of an inch, but ſomewhar 
thicker at top and bottom. 85 e 
As to the ſandals, ſome were ſor men, ſome for women, and 
ſome again for children, all ſhaped by their feet, ſpreading 
more to the outſide than to the inner; ſome were very large, 
and ſome crooked; the leather was freſh, but very tender when 
it came to be ſtretched upon a laſt; each conſiſted of three prin 
cipal parts; vis. an upper leather, or rather heel-piece with 
two tabs or latchets on cach fide; an inner fole, 114 inches 
long, 3 4 broad, conſiſting of 3 or 4 ſoles ſtitched together with 
leathern thongs, and an outer double-fole ſtuck full of nail; 
with little round heads, and plated on the inſide, and fixed to 
the upper leather (threefold in the heel-piece) and ſowed with 
leather, or rather tacked, which the iron nails helped to defend; 
theſe were very different from the Brogues of Ireland, and 
the Highlands of S$;otland ; for the latter have only one ſole, 


but the former have fix. 


Under-Carrents in the Downs, at the Seraighte Mouth and in 
_ the Baltic; by Dr. Tho. Smith. Phil. Tranſ. N“ 138, 


* 


e | | 
I N the offing between the north and ſouth Forelands, it runs 
tide and half-tide ; that is, it is either ebbing water, or 
flood upon the ſhore in that part of the Downs three hours, 
(Which is, groſsly ſpeaking, the time of half a tide ) before it 
is ſo off at ſea; for the flux and reflux of the ſea is not 
exactly, twice in 24 hours, but, as appears by accurate obſcr- 
vation, it requires an overplus of 7 — 30 minutes: The 


reaſon of this diverſity of tides is the mecting of the two ſeas 
# ; in 


8 
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in that narrow nds. t; often when the wind has blown hard at 
north-caft, or at welt, or weſt and by ſouth, there has happened 
an alteration of the tides in the Thames, which ignorant 
ple have miſtakingly looked upon as a prodigy And it is 
2 moſt certain obſervation, that where it flows tide and half. 
tide, tho the tide of flood run aloft, ft 
under foot; that is, cloſe by the ground; 
ebb, it will flow under foot. | 125 
There is a vaſt draught of water poured continually out of 
the Atlantic into the Mediterranean; the mouth or entrance 
of which, between Cape Spartel or Sprat, as the ſeamen call 
it, and Cape Trafalger, may be nearly ſeven leagues over,” the 
current ſetting ſtrong into it, and not loſing its force, till it run 
asfar as Malaga, which is about ao leagues within the Sralghis; 
by the benefit of this current, tho' the wind be-contrary, if it 
do not over-blow, ſhips eaſily turn into the Cut, as they term 
the narrow paſſage, which is about 20 miles in length; at the 
end of which are two towns, Gibralter on the coa of 
which gives names to the Hraigbts, and Cents on the Barbary 
are; at which places Hercules is ſuppoſed to have creed 
his pillars: What becomes of this great quantity of water 
poured in this way, and of that which runs from the Zuxine Sea 
into the Bo/phorus and Propontis, and carried at laſt thro the 
Helleſpont into the Ægean Sea or Archipelago, is a curious ſpe- 


and fo at the tide of 


culation, and has exerciſed the wit and underſtanding of philoſo- 


phers and ſailors; for there is no ſenſible riſing of the water al 
along the Barbary-coaſt, even down to Alexandria; the Ia 


beyond Tripoli, and that of Egypt lying very low, and ſubje& 
to be e ly overflowed ; they Ge deed, that the water 


riſes 3 feet, or 3 + feet in the gulf of Venice, and nearly as 


| much all along the Riviera of Genoa, as far as the river Ano; 


but this rather adds to the wonder: Dr. Snithi's conjecture is, 
that there is an under current, whereby as great a quantity of 
water is carried out, as comes flowing in; to confirm which, 
beſides what was ſaid above about the difference of tides in the 


offings, and at the ſhore in the Downs, which neceſſarily ſup- 


es an under- current; there is an inſtance of the like nature 
in the Baltic ſound, as atteſted by an able ſeaman, who wag 
at the making of the trial: He told that being there in one of 
the king's frigats, they went with their pinnace into the middle 
ſtream, and were carried violently by the current; that ſoon 
after they funk a bucket with a large cannon-buller to a certain 


depth of water, which gave a check to the boats motion; and 
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the tide of ebb runs 


Spain, 
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ſinking it ſtill lower and lower, the boat was driven a- head to 
the windward againft the upper · current; the current aloft,” ;, 


lower the bucket was let fall, they found the u 
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he added, not being above 4 or 5 fathoms eres and that the 
OL er · current the 


ſtronger. 'm) 647 
Tao remarkable Caſes relating to Vion, viz. AN yRalopia 
And a 8 of Vifion; communicated by Dr. William 
Briggs. Phil. Tranſ. N' 159. p. 3... 
' A Young man of about 20 years could ſee very well in the 


| day · time, and diſtinguiſh objects at uſual diſtances, as well 


as any one, and with as much vigour and unweariedneſs; but 


when once it began to be twilight, he became quite blind, and 


could not ſec at all; ſo that it was with great difficulty he 
could direct himſelf abroad, or even at home by the lights of 
the fire andcandle ; No diſorder appearcd in the viſive organs; 
no Vertigo or diſtemper in the head to interrupt, or any way 
intercept the ſpirits in their motions ; ſpectacles afforded no 
relief either by the light of the fire or candle; and he was thus 
affected from the firſt time he was capable of obſervation; and 
it came without diſtempers ; this cloudineſs would come gra 
dually * 5 him like a miſt, as day-light declined; at all 
times of the moon he was alike effected; he felt no pain by 
fire or candle-light; found himſelf no worſe in winter than 
ſummer, and ſuſtained no harm upon taking cold; he ſweated 


much at work, but found no difference as to his fight in thoſe 


fays when he did or did not work hard: This caſe, tho' ina 
different ſenſe from that of Hippocrates, is called by many 
writers Nyalopia, or Nofturna Cæcitas. 4 8 
The other caſe was of one Daniel Wrieht, about 19 years 
of age, and of a ſanguine conſtitution ; he was ſeized both 
with a dizzincſs and pain in the upper part of the head, which 
was owing to exceflive cold weather; applying himſelf to an 
ignorant pretender to phyfick, a plaiſter was ordered for his 
head without any evacuations; the patient upon this grew much 
worſe, his head-ach became more fixed, and was ſucceeded by 
eon. are fits, and a tremor upon his legs and arms; upon 
which, all objecls appeared double to him; but in ſome time 


— 


after a Gutta Serena 1 on his right eye, the duplicity oſ 
yifion then ceaſed and he fa 


w all objects ſingle as before, 
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in; | by Dr. Neb. Grew. Phil. Tranſ. 


Ne Pere, in the z by 
* | „ ' 4 N? 159. P · 566. "IEP" 


BE pores, phyficians mean no more, than certain permeable 


cs between the parts of a body; and that there are 
in the ſkin, is no more to be queſtioned than whether 

men do ever ſweat or perſpire; but in the hands and feet th 

are very remarkable; for if one will with an indifferent 41 


ſurvey the palm of his hand, very well waſhed with a ball, he 
may perceive innumerable little ridges of qual bigneſs and 


diſtance, and every where running parallel one with another; 


and eſpecially upon the ends and firſt joints of the fingers and 


thumb, upon the top of the ball, and near the root of the 
thumb, a little above the wriſt; in all which places they are 
very regularly diſpoſed into ſpherical triangles and ellipſes; 
upon theſe ridges ſtand the pores, all in even rows, and of that 
magnitude, as to be viſible to a very good eye without a glaſs; 


but being viewed with one, every pore looks like a little ſoun- 


tain, and the ſweat may be ſeen to ſtand therein, as clear as 
rock-water, and as often as it is wiped off, to ſpring up within 
them again: That which nature intends in the pofition of theſe 
ridges is, that they may the better ſuit with the uſe and mo- 
tion of the hand ; thoſs of the lower fide of every triangle to 


adapt themſelves to the h in or clutching of the fingers; 
and thoſe of the other two fi 


les, and of the ellipſes to the 
prefſure of the hand or ends of the fingers againſt any body, 
which require them to yield to the right and left; and the 
pores are placed upon theſe 4 . and not in the furrows, 
which lie between them, that 


whereby only the furrows are dilated or contracted, the ridges 
conſtantly maintaining themſelves, and - conſequently their 
pores unaltered; and for the ſame reaſon, the pores are alſo 
very large, that they may ſtill be the better preſerved, tho 


the ſkin be never ſo muc e e ed and condenſed, by the 
the and 


conſtant uſe and labour of and ſo likewiſe thoſe of 
the feet, notwithſtanding the compreſſion of the ſkin by the 


open paſſage for the diſcharge of the more noxious and 


perſpirable parts of the blood; which, by the continual uſe of 


the hands and feet, are plentifully brought into them; | whence 
it is that many bypochondriacal men and hyſterical women, 
haye almoſt a continual burning in the ſoles of their feet, 2 

ho 
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| their ſtructure may be the 
ſtronger, and leſs liable to be deprage by compreſſion; 


weight of the whole body: Theſe pores are a very convenient 
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_ and are called ſiſh- ſcales: Theſe 
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the palms of their hands; yet not on the top of their feet, or 
back of their hands; which being leſs diſpoſed to receive the 
noxious parts, are thereforc unfurniſhed with theſe kinds of 


4 


Of the Cuticula of Scarf-ſkin; by AI Leewenhoeck. Phil 
WR ou fog Tranſ. Ne 159. p. 372. . 

- Leewenhoeck does here correct his former notion of thy 

formation of the ſcales of the ſcarf-ſkin, and by better 


glaſſes he was ſatisfied that they are not made of the profiler 


part of the moiſture which is evaporated out of the body, but 
are mere ſcales, ſuch as grow. upon the external ſkin of a ff, 
les lie upon our plies, ot 
as they do upon fiſhes ; for the moſt part they are of five fide; 
they are very thin, and their breadth excceds their thic 
above' 25 times; they lic three deep hs the body, every 
rt being covered with three ſcales ſucceſſively, tho not abort 


of a ſcale diſcover itſelf to the eye, the other + parts being 


hid by the other ſcales: The ſcales of fiſhes alſo appear but is 
Part to the eye; but it is very obſervable, that tho' fiſhes 
never change their ſcales, yet men often do: Thro' many of 
the ſcales there run tranſparent lines, and theſe lines are ſome: 
times ſtuck with round balls, of the bigneſs of a blood-globule; 
Theſe lines M. LZeewernboeck ſuppoſes ta. be cauſed by the 
ſweat of the body, bringing with it ſome groſs ſubſtancey, 
which | adhere to the ſcales; the globules may either come 
hole from the body, or. ele be afterwards formed of the 
matter, which is evaporated: It is eaſy to conceive how 2 


louſe, flea, or other inſe& may thruſt its ſting, or ſout, into 


the ſkin, for they need not do it thro''the ſcales, but between 
the plates or mailes: From hence: alſo may be gathered, that 
there are no pores in the cuticle, for the conveying of ſweat, 
becaule it may ouſe out from between the ſcales,  tho' they 
ſtick never ſo cloſe together, without ſuppoſing that there are 
channels made for its paſſage: Let us only reckon how many 
vacuities a ſeale has, 676 it is nouriſhed ; and in the ſp: 
of Jof a ſcale there may be 100 ſuch vacuities, throw 
the humours of the body may paſs; and ſuppoſing that 200 
ſach parts ofa ſcale may be covered with a ſand; it will 
follow, that the body may perſpire from, 20000 places, which 
take up no greater ſpace than whata ſand can cover. | 
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b. Bridges S Eſprit i Brag by Dr. rana Robindo 
. ² ß. dv, 
2 famous Roman bridge is very crooked, bending in 


ſeveral places, and forming many unequal angles, eipe - 
cally where the ſtream is ſtrongeſt; in which place the —__ | 


is moſt unequal and the greateſt; the arches are very wide 

and have their feet, or piers, ſecured by two pedeſtals, that 
encompaſs them; both theſe pedeſtals have their degrees of 
projectures or juttings out, like ſo many rows of ſtairs. or iepsz 
the lowermaſt order 3 moſt, the others leſs by degrees ; 
the ſecond or upper pedeſtal is much lets than the firſt or 


lowermoſt, being built a little within its lines of circumference; - 
between the great arches there are windows, or, as it were, 


{mall arches, that reach down to the very plane of the fecond, 
er uppermoſt pedeſtal, dividing the feet of the great arches 
From this deſcription it appears, that the Romans have here 
conttived all e ways gradually to break the mighty force 
of the Rhone, and to render its paſſage eaſy, and inoſfenſive to 
the feet of the great arches; for here are ſeveral paliſadoes and 


ſluices, ſufficient to defend this wonderful fabrick from all the 


radeſt attacks of the torrent; the ſeveral rows of ſtairs project · 
ing from the pedeſtals, which are for the moſt part of a tri1an- 


gu r form, and well faced with free ſtone, oppoſe and break 


ſtream ſeverally, and not at once, on account of their 
unequal juttings; and in caſe the flood ſhould fell fo high, 


a8 it frequently does, as to cover both the pedeſtals, then the 


{mall arches, which divide the feet of the great ones, help to 
convey the water thro', which otherwiſe might endanger the 
great arches: Dr. Liſter adds the following rematk ; vis. that 


what ſeems the foot of the arch, is an horizontal arch gradually 


contracted, every ſtone being of a vaſt length, and wedge-like 
and laid leyel 85 the water. , 7 age 3 


The Projeftion of the Threads of Spiders; and of Bees breeding 


in Caſes of Leaves; by Dr. Liſter, Phil, Tr 
Ne 160. p. 592 ul e Ede 2 wer 
R. Ziſter takes the forking of ſome threads to be merely 
accidental, and not defignedly done by the animal; for 
he obſerved them exceeding fleck and ſmooth; there is, he 
owns, 2 diviſion in the projection of the threads of many ſorts 
of fpiders, and eſpecially of thoſe diſtinguiſhed by the name of 


Tupi; which tribe is very numerous, and particularly delights _ 
AY ep 8 
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in failing, yet this diviſion is very different from forking, 
theſe Lupi will dart a whole Famon, or ſheaf, at once, c 

ing of many filaments ; yet all of one length, and divided each 
from the other, and diſtin, until ſome accident either ſnap 
them off, or entangle them; but for the moſt part you ma 
obſerve, that the longer they grow, the more they f Lead 
and appear to a diligent obſerver, like the numerous rays in 
the tail of a comet; their ſwiſtneſs in the air is partly owing 
to their ſudden leap, partly to the length and number of the 


threads projected, and partly to the poſture and management 


of their feet, which ſome of them are obſerved” to uſe like 
wings or oars; the ſeveral legs being ſometimes cloſe joined, 


at "other times open, again bent or extended, Cc. at the 


| 79s of the animal: They cannot be ſtrictly ſaid to fly, 
they are carried into the air by external force; but they 
can, in caſe the wind ſuffer them, ſteer their courſe, and 
perhaps mount and deſcend at pleaſure; and as to their rowing 


along the air, it is obſervable, that they ever take their flight 


backwards, that is, with their head looking a contrary way, 
like a ſculler upon the water; and it is ſcarce credible to 


and a thing eaſily to be obſerved by one that ſhall fix 

for ſome time on any part of the heavens, the white webs at a 

vaſt diſtance appearing diſtinct from the azure ſky; but 

this is in autumn _ and that in _ and calm weather, 
Dr. Liſter alſo obſerved, that bees breed in caſes of leaves, 


and that they are not very ſcrupulous in their choice of them, 
but will make uſe even of exotic plants, ſuch as the bluc- 
pie or ſyringe-tree: The furthermoſt bee, according to 


r. Willoughby, makes her way out along the channel thro 
all the intermediate cartridges; and as theſe channels run 
upwards or downwards in the body of the tree, the maggot- 
bee at the further or u end of each channel is firſt laid, 
and it ſhould ſeem, both firſt hatched and perſected; and 
muſt either wait till the reſt be 1o too, or of neceſſity, by 


working thro' their caſes, deſtroy them: But Dr. Liſter takes 
it to be otherwiſe; v/z. that that bee which is neareſt day, | 


tho' laſt laid, is yet the firft hatched; and he grounds his 
conjecture upon this, that it is probable, that the eggs in the 
mother are all fit for laying, or equally ripe and forward at 
the time the firſt was laid, but they are not therefore all laid 


at once, till the dam hath provided each of them ſeparately 
with meat and lodging; and the warmth of her body, « 


. rather 


* 


what heights they will mount; which yet is e war Pre 
is eye 
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rather: the daily .encreafing heat of the ſummer ſeaſon, FA | 
which the pazent-bee- is continually. expoſed, whilſt the firſt 

laid eggs are ſheltered in their deep channels, haſtens theig ©: 
vitality ſo much, that they are hatched worms, and begin to 
feed, before thoſe firſt laid, and conſequently are firſt perfected 
Amorſtrous Child; by M Chr. Krake. Phil. Tranf. Ne 160) 


E B. 29th; 1684, at a village called Hei/agger, near Hatter. 
feben in South Futland, a ſoldier's wite was delivered of 
this monſtrous child, Fig. 2. Plate VIII. It was ſuppoſed ſhe - 
had ſeen ſome body wounded or disfigured in the {ame man- 
ner, as this child was; on the left leg 1 was to be ſeen an 
oblong round piece of fleſh of a brown and blue colour, ſome- 
what ſharpened at the extremities, which was joined to tige 
calf of the leg-2, and could be moved from 1 to 3; the other = 
iece of fleſh 4, was of the ſame colour, but faſtened to the * 
g, ſo as not to be diſplaced ; on the right foot it had fix toes; 
J was like a bullet of a piſtol, which hung looſely to the legs 
$ another bullet ſomewhat: bigger; the face looked pretty ol. 
as if it had been 30 or 40 years; 5 and 6 at the forchead there 
were excreſcences like artificial lace, eſpecially when the head 
was turned to the light of the ſun; it looked fiercely with tige 
left eye, keeping the other cloſe; behind the head there was = 
ſomething like a hood, or other ornament, which women com. 
monly do wear; his arm was of the figure reprelented in the 4 
heme, with ſeveral knots or joints; the tail, which in 4 
ſtrange manner grew out of the back part, 9, was 4 of a Zealand 
ell in length: This monſter, after it had cried out twice or 
thrice, preſently expire. „ 
The Natron of Egypt, and Nitrian Water examined ; by Dr. 
LN, G. L. . Phil. :Trapf. Ne 160, p. . 
THE natron of Egypt is an alcali falt, perforated like a 15 
ſponge, and of a lixivial taſte; and thus it is deſcribed _ - 
Pliny, Mathiolus, and Agricola: Its principles ſeem io be 4 = 
chiefly two; viz. a ſal-marine, and an urinous ſalt; that it = 
contains the former ſeems manifeſt from theſe experiments; 
1. Becauſe a ſolution of the natron has the dame taſte that a 
ſolution of ſal- marine hath. 2. In evaporation, the particles 
of the natron become ineruſtated upon the ſurface of the 
Vox. II. phe "Nite E605, 510 © a 0 
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marine; for this, when it cryſtallizes, 


F 


Ii - | 
Water, in the fame manner as the | qu of ſea-ſalt. 3, Be. 
cauſe the natron is porous, which ſeems to proceed from a {| 
| ies, ſhoots with little 

cavities, 4. If the natron be mixed with ſalt of tartar, | 
- emits the ſame ſpirit, as ſal-armoniac, when mixt with the 
ſame falt. 5. That it contains a ſea-ſalt, ſeems Plas from 
Ceſalpinus But here it is to be noged, that tho' the Nitria 
water be of a bluſhy colour, and makes a briſk fermentation 
With an acid; yet a ſolution of natron looks clear, and will not 
ſerment with an acid: The reaſon why a ſolution of the natran 
looks clear, tho' the Nitrian water, which is but a ſolution of 
the fame ſalt, is of a bluſhy colour, may poſſibly be this; tha 

| the water of  Zatron receives. its redneſs from a. red clammy 


” ſubſtance, which ſerves chiefly to cement the two ſalts together 


-and this the rather, becauſe, after a ſolution of the natron 
paſſed thro' a ſiltre, there ſtuck to it a red clammy matter, 
And the ſolution was clear; and the reaſon why a ſolution of 
the natron will not ferment with an acid, ſeems to be this 
becauſe that in a perſect diflolution, its parts being ſeparated | 
from each other by thoſe of the water, their ſtrugglings are too 
weak to make an cfferveſcence with an acid; and this is further 
- confirmed by theſe two experiments; viz. if to the ſolution of 
the natron be poured an acid, whilſt the water looked whitiſh 
or turbid, the {alt not being perfectly diffolyed, it made a btiſi 
Fermentation ;, but when the water came to be clear, the falt 
being then perfectly diffolved, if an acid were poured. upon it, 
it would not ferment; it was likewiſe found that this ſolution, 
being evaporated to a third part, would ferment again: lu 
ſecond principle is an urinous falt ; 1, Becauſe if mixed with 
falt of tartar, it ſmells like fakarmoniac, when mixed with the 
ſame ſalt. 2. When it was diſtilled with ſalt of tartar in 3 
retort, it afforded an urinous ſpirit, as penetrating as the ſpirit 
of fal- armoniac: It ſeems to receive the ſal-marine, which is 1 
ſoſſile ſalt, from the earth, but its volatile alcali from the ait; 
M. de la Chambre affirms, that three or four days. before the 
Nile begins to overflow, there falls a certain dew, which hath 
a fermenting virtue, and leavens a paſte expoſed to the air; 
and at the ſame time the nitre-pits. grow full of nitre; and 
many affirm, that tho' 300 dic in a day of the plague at Gr 
Cairo, before the beginning of the inundation of the Nile, jet 
the day immediately after, there does not one die; whuch 
could not proceed any other cauſe, than that the att 
was then impregnated with this volatile alcali; for, at that 
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time the 0 grow full, and this dew falls; about the 
time the Nie began to overflow, certain ſpecimens of it at 
eke heavier by being ex poſed to the air; Here it is 
to be 
to Van Helmont, who would have all alcalies ſo made. 
The learned Dr. Huntington, who was at Nitria, gives 
this account of its ſeparation from the water in the Zazron; 
there is a town in Egypt called Nitria, which gives name to 
the Nirr4an deſart, where is a lake called Latron, which takes 
an area of fix or ſeven acres, and is fituated about 3o miles 
. 8. from Terana, a town that lies lower down the Ne 
than Grand Cairo, and about the ſame diſtance N. W. from 
the pyramids; from the bottom of this lake, this ſort of nitre, 
called natron, ariſes to the top, and there the heat of theſun, - 
condenſes it into this kind of ſabkance ; that all the nitte comes 
from the bottom to the top Dr, Leigh dares not affirm, but he 
emiſes ſome phænomena it afforded in evaporation, before 
be gives his conjectures about it: He took an evaporating glaſs, 
which held about four ounces, and he poured into it two. 
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ging it fire by degrees; as ſoon as the water was warm, the 
particles of the nitre began to ſwim upon its ſurface in raging 

and uneven numbers; theſe after a while united, and at laſt 
there aroſe ſalt ſufficient to cover the whole ſurface of the 
water ; he then took a thin glaſs and ſcummed off this ice, 
but he could ſcarce take it all off, before it was ſucceeded by 
another; and thus the ſalt roſe ſucceflively in films, as long 
as there was any water in the glaſs; theſe films had the colour 
and taſte of the nitre which came from Nitria, and like it, it 

fermented with an acid; and theſe are what Plhny called Fos 
Sis, and probably the ſame with what Herodotus ſays they 
made their mummy with; if therefore by the languiſhing heat 
of a digeſting furnace, the nitrous 2 could ſeparate 
themſelves ſrom the water, and form themſelves into an ice; it 
may be as probable, that by the greater hear of the ſun, the 
nitre of Zatron is . from the water after the ſame 
manner; and as in the evaporation of all other mineral waters, 
when the water is not ſtrong enough to hold up the ſalt, it is 
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eryed, that this alcali is not. made ſo by fire, contrar y;, 


ounces of the Merian water; this he ſet upon a ſand · furnace, 


generally covered with a thin film; ſo, he ſuppoſes that, in the  - 


evaporation of the natron, ſome 2 of the water being 
flown away, the particles of the ſal-marine branch one into 


another, and fo incruſtate 17 the ſurface of the water: 3 
| n 2 ; S 
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tis hypotheſis he was the more confirmed by the follow; 
experiment; be took ſome of the natron, and diſſolved it in 
water, and ſet it to evaporate; and he found that the ſalt did 
not incruftate upon the water, till three parts of the water wa 
evaporated; it did not therefore ſeem probable, that the nitre 

came all from the bottom to the top, and ſo was condenſed 
the heat of the ſun; but that they incruſtrated, when the 
faline particles branched one into another, after the evaporation 
of Tome of the aqueous parts: The reaſon why its volatile 
Alcali, in evaporation, does not fly quite away, is, becauſe it 
is held there by the fal-marine: By the teſtimony of Hippo 
crates, Galen, Mathiolus, Dioſcorides, Pliny, and Agricola, 
it appears to have been of great uſe in phyſick; but here it i 
to noted, that When they preſcribe nitre, it is not to be 
' * underſtood of that which is an ingredient in gun- powder: 
M. 4% Clos is of the opinion, that moſt of the mineral waters in 
France are impregnated with this ſort of nitre, and that all 
their efficacy is owing thereto: Molenbrochins affirms, 2 
tincture of ale, in to be of wonderful efficacy in the 

7 


K a> wm CO» 


c 
KY © 15 — af 


= as” , 
- Wy 5 
* : . 


ſtone; and funken in his Medicus ſays, that the nitre of 
Nitris is of ſo penetrating a ſpirit, that it does not ſuffer either 
rock or ſtone to be thereabouts: In treating of its uſe in 
_ apriculture, Dr. Leigh premiſes one phænomenon, which it 
afforded in evaporation; viz. when the ſalts ſpread themſelyes 
over the water in an ice, theſe thin plates would, after 1 
while, be generated, and aſcend in perpendicular lines to the | 
very top of the glaſs; he therefore conjectures, that nitre maß 
f be ſaid to fertilize the ground after this manner, its volatile 
particles being heated by ſome ſubterraneous fire, or elſe 
= the warmth of the ſun, quickly aſcend in the ſmall tubes of 
te plant; and fo, by their elaſticity, carry along with them, 
= or force before them, thoſe particles, which, as they differently 
= unite, conſtitute the different rw of the plant: But this 
conjecture will become ſomething more probable by an 
experiment in Kiroher; where he ſays if you take a 
wooden tube, and put into it tartar, quick-lime, ſalt and 
_ / the urine of a wine-drinker, reduced into one maſs, which 
is to be hardened in the ſun, and afterwards ſet in a cold 
* ; cellar; by the help of ſaltpetre, from the above-mentioned | 
EX: you will ſec flowers branch out; yea, ſuch is the force 
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of nitre, that, if in a glaſs kept cloſe ſhut, you pour the 
Juices of ſome nitrous herbs on the aboye maſs, the nitre 


ined within it, being pregnant Wich ſpirit; will force itſelf 
N very pores of _— M. de la Chambre ſays, that 


nts grow in Egypt in ſuch plenty, that they would choak 
each other, if they were not hindred by throwing ſand upon 
the fields ; inſomuch that the Egyptians mult take as much 
pains to leſſen the fatneſs of their ſoz, as other nations to en- 
creaſe it: It is ſaid by Pliny, that a company of merchants be- 

| ing thrown upon a ſhore, where no ſtones were to be found, 
were obliged to take great pieces of Egyptian nitre and make 


walls thereof, on which they hung their boiling kettles; the 


nitre bein heated 5 the fire mixed with the ſand, and ran 
into ſeveral ſtreams of g 

making glaſs: Pliny and Vitruvius affirm that, by the help of 
nitre, the true azure is made; and that without it there can» 
not be a true ſhadow: This nitre is diſtinguiſhed from falt-pe- 
| tre: 1, By its fermenting, which it will do with any acid, which 


falt-petre will not do; Dr. Leigh found it to ferment with vinegar, 


which holds not as to ſalt- petre; as the old Commentators have 


obſerved in their comments on Jeremiah and the Proverbs, - 
which gave occaſion to ſome to alter the word Nitre in thoſe _ 
texts, 2. It may be diſtinguiſhed from ſalt-petre in its taſte; 


for natron hath a lixivial taſte, but the other not. 3. By the 
volatile ſpirit it affords; for from the one comes over a vola- 
tile alcali, but from the other a corrofive acid. 4. The natron 


affords a red clammy infipid ſubſtance, but the other not; and - 


this clammy ſubſtance ſeems to be, according to Dr. Leigh, 
what Pliny calls Ærugo Salis. 5. Like falt-petre it will not 
cryſtallize. 6. In the fire it makes no detonation :; But in this 


it reſembles ſalt-petre; as the former, by the flowers of ſul- 


phur, is made into a Sal Prunelle, ſo the latter, if you drop 


* 


laſs, which afterwards gave the hint of 
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oo of ſulphur upon it, ſhoots. into A cryſtals not 


inguiſhable by the taſte from S Prunellæ, tho its taſte 


before. was lixivial: It may be diſtinguiſhed from $2} Armo- 
mac; firit, by its colour; for the natron is reddiſh, the other 


not; ſecondly, by the texture of its parts; in Sal Armoniac 
they ſeem cloſe and firmly knit together, but the natron is 


and perforated ; thirdly, if mixed with Sal Armoniac, 


the latter emits the ſame ſpirit, as it does, when mixed with 
uick-lime : But Dr. Leigh is of opinion, that it comes nearer 
nature of Sal Armoniàc than 1alt-petre ; firſt becauſe it is 


compoſed of a ſea-ſalt, and an urinous alcali; ſecondly, like 


Sl Armoniac, when diſſolved in water, it makes it extremely 


cold 


286% MEMOIRS of the 


| ame effect, when diſſolved in wine. 


_ eaſt for ſome miles above Damiata; beyond theſe hills is per- 
harder than chalk, tho' not ſo white, and very caſily wrought; 
ſitories of the dead; and the like may be alſo ſaid of thoſe 


have a milder air, and the hieroglyphics cut in theſe ſtones wi 


n necdles, hut the inhabitants content t 


„ W's 


cold; and according to Franciſeus Hernandez, it prod uces the 


An Account of the Porphyry Pillars in Egypt; by Dr. R 
Huntington. Phi - Tranſ. N“ 161. - Fob "I 
IDHERE is no quatry, or rather rock of porphyry in all 
| the lower Egypt or ſo far as the Nile ms Fon. 1 
perfect ſoil: The boundaries of this overflowing are riſing hills 
of ſand, which are never ten miles from t , that 
Dr. Huntington obſerved, generally ſcarce five, and in ſame 
aces but a mile or two, excepting the Delta which is co- 
vercd all over, but the north fide to the fea, and a little to the 


fet deſart; under theſe ſands is a yielding ſtone, not much 
as at the mummies are deep ſpacious vaults, the ancient repo- 


cells or ſepulchres which are hewn purely out of the rocky 
carth three quarters of a mile on the ſouth of Alexandria; 
tho' nearer the ſea there are ſtones of a harder kind, and with 
which they build; but by their mouldering away, as appears by 
the ruins of houſes within the walls of the city, it is plain t 
cannot endure the weather, which 1s there ſufficiently cor 
ing, the iron, with which once their thick wooden gates were 
plated being moſtly eaten away, and the deep characters on 
the ſides of theſe very porphyry pillars being exceedingly de- 
faced; it is true that about Memphis, or near the pyramids t 


laſt well enough, till they be removed into a rougher, for then 
they are found by experience to ſcale : Farther in the country 
are mountains of Sor ſtone; in the Nitrian; now the deſart 
of St. Macarius, and not far from the lake Larron, where 
the truc nitre incruſtates on the top of the water, there are 
many, and ſome of them not unlike porphyry ; that which 
neareſt reſembles its colour, tho” not its conſiſtence, is the vein 
which produces the cagle-ſtone, of which there are many in 
the Bahr Batama, a great ſandy valley; but theſe ſtones are 


of a different grain from 8 ; 
The Franks call theſe pillars Auglia's and the Bug ol | 


elves with the general name of pillars; they have no baſes of 
pedeftals above ground; and if they ever had any, they — 
"=: 
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nay perhaps be owing in part to the air which corrodes | 

Hy on the caſt and north: The hieroglyphic characters 
ich they are engraven are probably the aboriginal 
Egprian letters, long fince become obſolete; and they reſem- 
le the Chineſe characters, each whereof repreſents a word, or 
her an intire ſentence; beſides they ſeem to be written the 


. 


ne way, div. from top to bottom. 

1 Clock Deſcendemt on an inclined Plane; by Mr. Mau- 
rice Wheeler. Phil. Tranſ. Ne 261, p. 647. 
E outfide of this clock is a cirtular body of 3 J inches 


ame radius, and fixed in N poſition to each other by 
he hoop Þ, Fig. 3. Plate VIII. whoſe breadth is about an 
3; this hoop and the two plates form the caſe of the move- 
eat; che anterior plate is inſcribed with a horary circle; 
whoſe divifions anſwer the hours of a natural day; the deep 
ſhades within this circle- are intended to repreſent a concave; 
nearly balf an inch in depth, and the prominence g, in the 
middle of this concave, is a hemiſphere of braſs or filver, rid- 
ing looſely on a pin, which lies hid, and is the axis of the 


the lower filled with Jead, and the little winged figure that 


an index; but this being only for ornament, you may ſubſtitute 
any other index, provi ng the axis, whereon it is ſupported, 
move freely in the hole | 

HL fo far preponderate H P, as always to keep it pendulous, 
with its point to the vertical hour. 8 2 
The manner of its motion, as far as it appears externally, 
is thus; 8 E Fig, 3. repreſents a board or ſhelf of a ſtreig 


apt to caſt with change of weather, nor grow camber under a 
ſmall weight; on this the movement is placed, and hereon it 
performs its courſe, and therefore it is called the ſtage of the 
movement; and this ſtage is raiſed at the end 8, about 120 
degrees above the horizon or line of level HE; but the angle 
of its declivity D E H is variable; the two plates, which form 
the caſe of the movement, are to ſtand out all round without 


erb cantk;; the eee 
* 


movement ; the upper half of this hemiſphere is hollow, but 
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diameter, confiſting of two eee dee by the 


fits there on, does with its exerted finger perform the office of 


Pig. 4, and the lower part thereof _ 


land even ſurface, about 6 foot long, and ſo thick as not to be 


the hoop b, 4 of an inch, and their edges to be ſlighily in- 
dented; that while the movement deſcends upon the — 
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may only > Shes The movement being placed 
4s: 12 h as 1 near the * 8, ſhall move down. 
| 3 towa ſo as ta 1 one. entire revolution in 24 
hours; and one! it does ſo diviſions on the horary .cirele, 
or dial plate, eee culminatin 1 oct the point of the 
inden, Which is always to keep the ; Pofition, will ſhey 
the: hours of the day and night; for in this moyement, contrary 
to. hat is uſual in others the hour is diſcoycred by the acceſ 
of the numbers to the i Now after repeated. revolutions 
2 has 3 the length oy its ſtage, it is to be replaced at 
which. may be done in lets than half the time 
hy oe — Ph up a watch; and if the ſtage be 6. foot long, 
not oftener than once in a whole week: 'The W 9 of Fe 
this motion to the juſt meaſure of an hour, an e 
errors, is thus; vis. by the turning of a {crew.inſerted at 8, 
the ſtage may be elevated or depreſſed, and accordingly the 
movement will go faſter or flower; faſter, if raiſed up, and 
r jet down; and by making the hotary circle more. 
able, and, inſerting. re ſmall boſſes or e here and 
there on its verge, it may with an caſy,touch;of. the fin 17 0 
moved. to the right and left, as there ſhall he occaſion, ti 
juſt time be brought to the point of the ſuſ "as ee e oy 
"The. reaſon of this, movement may be kt 


tha circle, LODN Fig, 5,'repreſent any circu] y. . 


centres of gravity and magnitude coincide at M; lei this cir- 
cular bady,b 4 placed u ſome level plane G 3 And then it 
is evident tha e of contact with. that plane. at 4, will 
alſo be the wat of e and conſequently, it * i 
there q becauſe both 8 and obſtacle are e 
Let E repreſent a deſcending p making an avg 
cuntact: with this circular body at &; 4 — fg 1s + man h, p 
— reſt; becauſe; the line of direction r 44 wh | 
i ng inſiſtod on a Lexel, divided. it thro the gt Boos 
and magnitude i into parts e is now te 
0 ILD; Which line L. D fallin 9g without, or beſides the 
— M. Evidently. deſtroys the æqui Aeon of its parts, an 
therefore it muſt, tumble dowa t s E ;.for in this caſe the 
momemum exceeds the obftacle ; th reaſon therefore of its 
deſcent now, being the gs pcs the bg parts L ND to the 
remaining ſect jon IO, it muſt IND 82 Y. follow ; that, if 
ſomemhat equal to the cxceſe of D above. L OD were 


. affixed to the limb of the aha Bug . as. At. P; the circular 


. would then reſt as a at bas. it Aid, belore at 47150 


if 
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aoſe L DO + P= LEND, as is, te obſtacle is equal ig 
th&'momentuty ; nay this circular body will pow reſiſt a greater, 
ſorec; ard maintain its point of | libratzon. / more firmly on the. 
dechvity D E, chan d before, hen it reſted on the point 
in the level G G the teaſon of which is evidently this, be- 
auſc by the addition of the counterpoiſe P to the quadrant 


0, che centre of *gravity falls lower in the line of direction 
LD, and is re from M to C, 5. e. nearer to the point of 


libration „; and conſequently will keep the citcular Dog: 
more fteady in its picſent poſition; and the ſame principle 
which is the cauſe of its reſt is alſo that of its motion; for let 
the numbers 1, 2, 3, J repreſent a train of wheel-work, 
wherein there is no material difference from what is ſound in a 
common watch, only the numbers of the teeth on the heels 


motion of the whole train may corre ſpond to the aſſigned revo- 
lation of the body of the movement, which is to be once in 


22 to its balance, as is 
ve is no occafion for a fuſec; for the turns of the body of 
the movement, as it daſcende upon the ſtage, anſwer all the 
weight P to che''exceſs of LE D above LQ D ſerves in- 

Hof a perpetual ſpring, and the movement wants only 


the great wheel in ordi movements is placed as, near 


movement; becauſe this wheel is to carry the weight | or 
ower P by the vectis or lever MP, and that weight: maſt 
he 


c always equi-diſtantifrom the centre of the movement; that 
philſt t Var os the movement »performs- its revolutions, 


the ſaid weight P, and the great wheel, to which it 1/afbxcd, 
may, - without ' any cbnñderable variation, continue im, or 
near the ſame--pofition, wherein they now are; now ſuppoſe 
this weight P with its vectis MP to be quite taken ot of 
the movement, and the a 
on 2 horizontal plane H H, its point of contatt in that place i 
T; where" it ſhould, but cannot reſt; becauſe the weight of 
thar part of the train, marked with the numbers 2, 3 4. 
removes the centre of gravity from M; anil therefore om the 
oppoſite part of the moyement, as about C the inſide of the 
1 , which ſorms the caſe, = to be loaded With a — 
0 * 
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and pinions are to be calculated in ſuch a manner, as that the 


14 hours; it would be alſo erer that a ſpiral ſpring wers 
ual in the latter movement; but 


intemions of a ſtring or chain; and the contranitence of the. 
4 perpetual de ſcent, to make its mation ib; and whereas 


the edge of the framing plate /, as poſſible; in this. caſs 
t muſt with its arbor or axis M paſſeſs the centre of the 


of the movement to be placed 


in Fig, 5, fixed to any part of the quadrant D, hut hang 


8 92 whole body of the movement muſt needs deſcend toward 


ele vation 1 25 the qu 


nn. that in T, it will be quite extinguiſhed ;- and there: 
ore i 


wil certainly: mave it in ſome 


ve the train, it may be _ a counterpoile to the . of 


MEMOTR S te 


1 lead, which m. ma be 4 counterpoiſe to that part of the train; 
that ſo the whole body of the movement may, excepting only 
that P with its vectis is now laid afide, reſt indifferently in a 
poimt on that horizontal plane; this reducing of rhe 5 
to un equilirjom of all its rts in the contre M muſt be p 
formed” by trial s, that is, 5 raſping the lead at CQ T 
mere of gravity being thus reduced to.M, replace the 
by the hole H, Fig. J, on the arbor of the < wheel 15 
Bop 415 the morement be ed'on the 
and ſuppohng P + LQD = 


DE, chen the 
DEE needs reft there; but-becaule he weight 


P. is not now a3 


train of the where Work , 2, 3, 4, it evidently follows, 
2 its power be ſuperior to the beitance of the train; then 


E; by .whact it a rs that there ate two offices aſſigned v 
the. Evo 6 the firſt is to he 4 counterpciſt to the 
excels, of ihe weight of LED above L P che ſecond h 
that jt be of force ſufficient to put the tt — motion, ad 


juſted in ſuch a manner as exactly to corre wih the time 
Alligned for the revolution of the hole body; IW that all jhe 
* 7 .confiſts in ſuch an exa&t ſtatin ** woight and 

theſe 3 ae ie 


P, that ir may e ſerve bi 

N eaſy this is, will ap | Hold 'the 18 propol. 
tions: 1. That whatever the Betritt weight of 'T' be, as ſuppok 

four gupces troy, yet the Sing th of, that wel, „ oa will 8 


2 ar diminiſhed e $ * in 
13 — e Gierem Argr 'M as 1 


$299 ee is . SY. , where it exerts itz 
fo] is at II; then Whatever force it has on the point 
7 175 its, preſent; elevation of 45 degrees, it will acquires 
greater by, being 2 5555 „Ec. ind ide gfcareſt of al 
in 90 degrecs, at ; 34 conttary,.! let it ank 1 47, 
45, &c, es power on Ka ri vive U will fill be diminiſhed, (in 


t to tnove the train at all, it 
preec of! elevation or othet in 
thenuadrant QT. 2. If he weight P be confidered as to in 
office pf being a counterpoiſe to the © body of the movement, it 

wall perform this no Tels, while it, bangs on che 24 Mp, 
thanif ix were faſt rivetted/in the ſame place to the cafe of the 
movement; ſ> in what” point of the quadrane ſbever it will 


of a competent 'wi 
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*\ Rovay $ogrery. .. a” 
e „ I. At what ſoever of the circle 
LET , the line of declivity D „ makes an angle © you 
ud; on the ſame; point will the ameter'S P fafl at right an- 
with BE 2, The line of direction LD'will ever falle 
point of contat? D, making a an 2 with the diameter, 48 
$DL. z. The an gle. DI, will de always equal to D EH; 
chat is, as great as A; Eu of the line 5 dedliyiry D E 
above the 8 . at will be the angle of Aitince 
between the 1 xot SD 5 the line of direction L . 
* aggle of declivity is, the. lefs will be th 
D:; and {o on the contrary, the leſs that an 
greater * ſection; and therefore, 5, The bard of ine 
- et. N D above 1 QD muſt be ally greater, by raifing 
lags with the ſcrew at 8; and that excels Icfsby ſcrew- 
G,, The lighter that part of the body i, * ich ts 
— by. the. ſection L. QD, the heavier. ould” 1 
PRs; Po * chat ende in igtrinfic wei 2 — 
and parts of ounces or potential W 
nid her in the,quadrant 1151 e Eo i | 
3 at 8 will raiſe. Ag 'higher 
ee, Qt, by prop. z, and therefore make it poten: 
A appears, both the rcaſon of the 
BEST the motion of the train to the exact 5 
and what weight- is to be aſſigned to P, 1 
moyes it: ashes the ſtage, by the help 950 che arche 
crew, at the elevation of about 10 degrees, place the more; 
ment thereon, and try what weight, at: che end of the 7/oft7s 
MP will fix, che grains mean holding the movement 
vich the hand, in, ſuch þ 8 poſition, as the Fit; may make an 
* ot abaut 30 egrecs With the perpendicular M'T';*theg 
let movement A to udn upon the 77 5 Ane 
whey. the vibration geaſes, obſerve to What degree”; e N | 


_ 


- 


drant the Vectis ek 8 and at the ſame tile 9155 Pe 
of the. balance; if, at this obſervation, the weight, He 1 
ſot inſtance, between. 25. 12 A0 degrees of to qu! 225 15 
Ave of the ba bln Mens not 1 af 


well *enough pt ets 


weight 
5 * roy W 20% en is 5 „ 
exc 4 moderated by ſcrewing downit 
— 2g and if it ee tog light, Ref will he.” 
ted by wing the ſtage higher; "therefore; 1 
e the 8 5 wil the 1 degrees Þ 22 


1 nir 3 
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Nu OT RS of the 


the quadrant, beyond what id ut bſb Rs er 
{6 mach the” better," n 757 7 1 5 ii 75710 6,4 n+ + E 155 F 1 
n . 0 22 ene of Buclid's Propoſii 
2 * 12 5g Aſh Phil, ran{,.N*1 x62 7 Pe .. ricw 
HE propofitions 6 Eucnd, 3 Mr. l endete, 
d demonftrate" independent n the reſt, are the ſol. 
Se, iz. the 32 and 4 Jof the firft book; moſſ of the le 
cor and fifth books Hated the firlt and fixteemh Propoſition 
"bf the Uixth,” together Win their corollarict: In order to de- 
7 5 the 32d, he ſuppoſes it known, what is meat by un 
BE 1 circle, external angle, allcls, and that the 
n angle is the arch of a circle intercepted between 
t 2 fight angle is meaſured by 4 quadrant; and tu 
4557 ſemi-eitele; then in the triangle A BC pig g. 
i 0 15 the external angle B C Es equal to the two: 
Internal ones A BC, BN C; for d eribing a circle 
4 and with' the” radius BC, drawin CD paralle] 
, i 8. peſe two lines, being always, equi-di me, arp 
Tor e the Tajtte inclination to any third line Cl — 
q Mw by the definition of ts ane 8 * . 
inſtance, 'did'n- 


$ therewith; for if any part 
2 a ene A B, &þ yrs not bo parallel; 
NG nal; al 


wt, a > © S—_ 


- A the angles A C, BOD tre ; 
25 E, becauſe AE falls upon two paraſlels; but 6 
113 & external angl eBCE=BCD+DC e 
N provedieo b 7 7 ABC, BA CO: E. * 
1710 it may be” inferred 40 4 corollaty, that e 
ao” 7 | * ria le are equal to two right ones; forthe 
"angles NC E are meaſured hy a Aetni-cirdlc//and 
"the — 6 1 85 5 right angles: The 20, 22 and 31 
25 fitions of the third book, which <otitains the properine 


25 cles, are Alſo corolirics' om ence 
25 ce demonſttare che 47th, he fippoſes that co an- 
7 Eine: & ſurfaces' art dual, wher! placed en (eachother, 
| des exceed ; "This © ing grante me fides about tho 
> ate either equa) of unequs) ;' if equal, let all the 
"Aſeribed's the whole” figure exce the ſe _ 
thenuſe' B 2 Pig. 9. by che two triangles M, . 
the Iq wrt, the other two fides A B, AG 
ples A B C, and 8; which'excefſes are equal, for 


WAVE, the two tides about the” tghr angle be 


— 


1 0 


” ww ww ww +” fag = we of + T—T Oz Mnmn2T C35 Sz 3T r= _ TT Se + 7 


” = _ D9TDAGk_ 2 FTW 


* —" mw A eee ee. 


2 out 


4 Ro 27 net. LA 


ing aides A . 

2 the 1 * e 2 e e the; Fee the 9255 
mangles arc — after tho fame waer 5. are proy- 
lin > Recor He 1 D.-s XY Higher: ; 
But if ap des be .upequ 


aud the ee ge L. 
excceds- uare..u ce 
X, R, Z; A alſo an wy 
triangle AB N 


and, the, pa — 


eG: me chal 
275 5 be de 8 
e 
ar of 


kD, 
— fag Ex: i 
TE ppc NT. 135 Lo chg 137 a: 


= | 
the: 
5 5 of ihe. thy 


ein one or tw 0 


refore 4 c ut * 
which e 845 of 1 5 = 
let a ſine be cut int equa Part, oy 


— e ade fl 
fee : 
— — poli —.— 


tation, inverfiog, can ver 


. 111 77 


9009, 7 auen 


. e a 1 8 


8 pop ths ” Ind 


— 
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ing the genelis of parallelograms, which are 


| QEP of their altitudes dots hence follow ; hecauſe they are the 
halves J patdllclograttis on the funde batte: 


294 ME MO! Ks 'of the 
2 e have to ech other; the ſame will-z and c have, which 
mos likewiſe e 6: : 4, which is inverſion: $ 

wy. if from proportionals you take like arts, the — 

will be pr Agel, whence converſion and diviſion ate 

Taeger, and if to proportionals” you add like parts, the 

wholes will {till be A which is compoſition, &, 

If the antecedents be greater than the conſequents, the conſe. 

quents will be alſo the like parts of them, and the. demonſtrating 

exactly the ſame with the former. 

The firſt e of the ſixth ook is proved kee, 


tip ing or drawing the ndicular u the baſe: that i 
ck ze "offs thre ur barer asd dri Ih he ba; 
me propottion-thar' RN, Fig. 11% fingle hath 
Nx Gn ie ike ſame hath RX multi iphed by by XZ, that is 
1 certain number of times, td NX multi lied by 


_XF; " this oy ted the ſatme number of times; Which is at 
mch as to X: NN:: the Parallelogram R Z; ibe 
tion is alſo ran 


r end 2 Now that this pr 
obH pcs ech parallelogratne, is /proved, becauſs they ate 


equal to ing ed ones ũpon che Lame baſe; and between he 
er arallels, as does thus independently r z the triaꝶ 


. RM = QP. erefore adding Foe - both, 
up; if therefore, from th . —. tria 
what ts common; viz. M 5 R LM wil be 
equal t6 the remainder O 556 to 'both'whict adding XL. 
the —＋ 1 47855 Lil be equal, vis. RZ == . 
t ttiangles Allo haying a common baſo are in the 


8 X and MP Z, are exqual Fig. rt; AKN "M2, 


The demonſtratibn 
s exattly the fame i in priſins, Pyramids, cylinders, and codes 


rt 


Haring: lame baſe. 
fore the fixteenth of the fixth'*book;” he ſappoſts 


4,5. + „ 0+ Þ ro tional; that is, granting 4 unde to be 
che leffet derts; the ſame way that's 5 Contained in h, ſo is 
io and Tt 8 4 the denominzter of che ratio; it will 


follow, that Cade 05 ef '# mukiphed by d, 54 6% 


-  muſtiplied'by 2; fo thit 4% = 5, and ed ge; dege therefore 


„ bn each other, that ie, a om c df and the means, 
nat is, 4 on 4d; the factors being the ſame; theprodufs'ard 


5 tad are the ſame, and conſequently Wy” E. * 


Leu take 


FF Q BB OQ = = vo . eee 
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The apes of the pales begin folved algebeaicaly a 
follows, ſee Pig. 1446: EE aed ? by 8 Bie. 6. 4 . 


W HY 2 „ , . 4 
2 TR . I; 


T8 1 IN 1 


by 47 Eis. 1. therefore” 4 74 +. 2454 


44 85 
ara qa, and 2 COVE art 4 ANTY, reſaly- 


which, iti ho en It 3 5 2 55 4 
Tee ee, , 
A eee) of 12# Tides ap 71% Bar of Tong N . 1 Hal- 
a 19, P36 Jex. Phil. Trau N 162. P- raging bra I T0 


1 HE eg ofthe moon! upon \the'watcts, 17 * prodi tion 

2 wry 15 457 ae is the mary wotder- 
Fi 1 1t Jcems ent in 311 1t circum- 
ines from the We rule, whereby the motion * the ſea. 


ty 
re 
- 
, 
2 
q 


. 


9 
. 


ot 12 hours duration, and its correſpondemt reflux; 4s. 
5 ſo that there is but one high-water in 24 hours; again, 
| there are in each month two intetmiſſions of the tides, at the 
Cabdut 14. days, when there is 50 ſenſible food, or. 
+ waters, tobe obſerved, but the { I ina manner - 
| thirdly, that the iicreaſe of the water hath, its 1 
days. period, between the aboue mentioned in oh 
the end of ſeyen days, makes the higheſt tides ;. from 2 
5 the water again gradaal ly abatcs, and the flood is, . . 
BE comes ta a /{tagnation ; both 1 88 and ;decre; 


the fame rule in being excceding g 
ning — end, and wilt in che ade ih nl 7 "yh 2250 : 
Hal of x 70 


. the xiſing : moon in the one 
1 makes high · water; and the ſetting moon in the 0 


e of the wy _— 4 1 5 
wherein the, moon enters the ſigns o * 1 bp A 
ths  cquinofhial; which divides the moon's e = pearl 5 wo 
o equal parts, as well as, Me ſun's; and * 
5 — that the tropical mods in 2 and W, ate [hole Wwhic 
cule the greateſt flux and reflux; it a Iſo” LL 644 (pat the bo, 
moon in northern figns brings, in the flood, wh the 77 
the horizon, fo, as: to make hi h*water at "ber ſetting; and 9 51 
the contrary, that whilſt: ſhe. is in ſouthern, 49 if, + 
the time the moon is below the horizon, and fo mal 5 5 
vater at her riſing: But it is to be ſerved, FTTH The” 
moon 


4 r hn. bo. at n a=... _— wv = 


3 4 ing] other parts of the world; for, frlt;: each fluß 


o account. for. this s ſtrange ena wiv it "7p e 5, | 


*, ww 
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+ wee al 4... 
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'Y,, and from north to ſouth, when in, or near *:; yet 
- motion of- the ſea, which is the cauſe of this tide, E Ka 


Fig. 13. Plate VIlL. will give an elegant ſynopfis of the wh 


Cy  occid.. the height of the low. water mark, When the 
moon is in m or W, being about 6 foot; ſo that the greateſt 


the compaſſes the ſaid circles are naturally divided in the 


2 
PPP OO OO EO ay . „„ „ * — * 
* 0 — - 23 
” eV — re —— ear" — Sg —— ' Aa * —— * * 
Bf 4 
2 1 7 


0 the baſe A B, they will cut the perpendicular CD, in the 


but 8 4 foot, as appears by the figure: It is worth enquiting 


years there may not be much higher ſpring-tides than other 
fo the equinoktialz for when the aſcending node is in V, af it 


the 


x" 1 


2 
* 


266 ME MOI NS th 
moon paſs ſwiftly from ſouth to north,” when n is in, or nest 


diſcernible for three or four days, when the moon paſſes the 
ſaid equinoctial points; whence' it appears, that tho' the 
moon's declination, or her diſtance from the equinoQial, be 
that whereby theſe tides are regulated, yet the increaſe and 
decreaſe of the water is by no means e e to that of the 
moon's declination, that changing ſwiftly, where the increaſe 
of the water is obſerved to be ſloweſt: It ſeems / therefore 
probable, that 'the increaſe 'of 'the waters ſhould be alway, 
proportional to the verſed fines of the doubled ib kyrotS 
moon 


| points; upon which hypoth 


matter: Let A B be the bottom of the bar, of 1 CD31 
perpendicular thereto, whereon to meaſure the veral deptly 
of the water; C, C the mean depth, when the water i 
ſtagnant, upon the moon's being in the equinoctial pointy 
which is commonly about 15 foot; C & occid. the high-water | 
mark, when the moon is in or , being about 24 font; 


riſe of the water, on the tropical moons, will be about 1 
foot; then dividing V & and . into two 2 parts io E 
and F, on theſe two points, as centres, deſcribe the tyo 
circles, each of whoſe radii are 4 + foot, at which aperture of 


vs. SK, Cc. theo? which points, if lines be drawn. parallel 


heights of high. and low-water marks, which will be at the 
entrance of the moon into the {aid figns ; ſo the greateſt depth 
of l when the moon enters 5, N, &, & 1s but 175 
foot, and the leaſt at low water 12.4 ſoot; but when ſhe enten 
I, A, E, , the high-watcr depth is 21 J foot, the Jow-water 


into, 3 motion of the ſea is more or leſs as the moon 


is farther. ; or nearer to the equinoctial, whether ſome 


years, according to the different obliquity of the moon's orbit 


was 


n 1671 and 1690, the moon in S and W deviates from 
| Sk fall 28 4 degrees; and but 18 4 degrees, when 
the ſame node is in Libra, as it was in 1680. 1 8 
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IR. Leigb prepared a digeſter or 2 liquor: ſrom 
ſpirit of Aw 4d 1 the: ge: a dog} 
and the Saliva; its taſte was like that of meat vomited out f 
a full ſtomach, ſomething ſour, but it would not ferment with 
an alcali; it was pellucid, and without any imell z che falt, into 
which it did ſhoot, was cubical a Upon 1 drachm 
of this liquor a piece of veal about the bigneſa· of a nut, and 
ſetting it upon à digeſting furnace ; in two hours tim there 
came from the meat a liquor of the colour and taſte of chyle, 
aul the meat afterwards was light, dry, and inſi pid i and it 
afforded the ſame phænomena on beef, mutton, or any other 
mat: From the ſe obſervations: we may reaſonably conjegr: 
ture, that by: ſome ſach menſtruum the meat ig 88 
inthe: ſtomach, tho! not the only agent, it being tequiſite 
in ſome, or in; moſt animals. 1. That the ſtomach receive 
1 gentle heat from the liver, 2. That it hae a gatursl, 
ſtuation. 3. That it be aſſiſted by the Omentum:ʒ which latter 
may be inferred from thoſe; animals, which have no im noe 
moting, digeſtion; by doubling their hinder legs, and geſting 
their les upon t em, as hares and conies. 4 auſe k © 
flomach has. a Tunica Villoſa, whereby it is enabled ga diyide 
the meat into parcels, which muſtaneceſſarily. facilitate the. 
operation of the natural ferment; and becauſe, if it haq not: a 
mice Villoſa, the fleſhy tunicle would be apt to he too much 
diſtended by meat and drink, which would neceſſarilꝗ weaken 
the tone of the ſtomach. 5. It is requiſite that the guts ſhould 
form vindings, otherwiſe the digeſted meat would be too ſgon 
diſcharged out of the ſtomach, — thus we ſhould be tormented. 
with perpetual hunger. An nnoitt 24 Hd e dyed 2 
The ingredients of the natural ferment ſrem to be, the ſaliva. 
the ſuccus ot juice of the glands of the ſtomach, and a nitro 
aerial ſpirite of the nerres: That the ſalivs is an ingredients, 
may ſ⸗ — . MOL PE 6 ROE at neg ; 
means of this, meats, tho! 1 ed with diſſetent princi: 
ples, may be made to mix — a 


ſilwa is impregnated with 2 volatile ſalt, it is probable, that 
that alſo may — digeſtion: The ſetond ingred ient ſcems to 


be a liquot that is ſeparated by the glands in the bottom of they 

ae e l is Thfdrhed that ſuch animale, as haue the: 

greateſt number of theſe glands, are the molf,woraciouss! 
Vor. II. P p 8 | Laſtly, 


298 MEMOIRS of the 


7 be 
= * 


Laſtly, that the nitro- aerial ſpirits of the nerves are an ingre. 
dient of the ſtomachical ferment ſcems reaſonable from the 
arguments of Dr. Mayow, who reaſons thus; now fince the 
animal ſpirits conſiſt of nitro-aerial particles, it will not be 
hard to conceive, how the above-mentioned effects are 
duced thereby in the ſtomach; for tho' the nitro-acrial ſpir 
be not acid, yet iron is corroded thereby, vitriols are perſctied, 
fixt falts are brought to a Fluor, and the compages of thing 
are diſſolved by it, as by an univerſal menſtruum. 

A Deſcription of a Bridge 85thout any Pillar. Phil. Trad. 
| Ne 163. p. 714. . , e 26a 
- A Timber-bridge may be built yo foot long, or ſomewhat 
more without any pillar under it, which may be uſeful 
in ſome caſes, where pillars cannot be conveniently built; it 
may conſiſt of two arches of timber; as that repreſented 
Fig. 14. Plate VIII. wherein ac and bo ate beams 28 fort 
long, and 4b is 32 foot long; under the ws op are ſet two 
large braces el and 5r; at each end is a wall, on which arc 


laid two beams / and 44, each 20 foot long, and under 


theſe are two braces de and 1h; there may alſo be braces a 
the extremities of the arches, cr the bridge obliquely, 
and it may be laid with planks, and be railed; behind 

walls are cauſeways fd and hn; the length of the bridge cms 
is 50 foot; the height ky is 19 foot r. 


Of a Salt-Spring on the Banks of the River Ware in Durham; 
< by Mr. Todd. Phil. Tranſ. N“ 163. p. 726. 


ib is HERE is a falt-ſpring on the banks of the J/are, about 


a mile, or a mile and a half from Durban, wks > 
called Salt. water Haugh near Butterby, on the north-eaſt fide 
of the town; it riſes in the middle of the river, and is to be 
ſeen and taſted only in ſummer; for in winter, when the river 
is high, it is covered, and it loſes its ſaltneſs in the freſh 
ſtream; the water does not riſe up in one or two places, but 
ſeems to bubble up * in all parts of the channel, for 4 
yards in length, and about 10 in breadth; for wherever in 
that compaſs, you remove the ſtones and ſand, you will per- 
ceive the water preſently to ſpring up; but what is 


ſurpriſing is, that the ſalteſt ſpring iſſues out of the middle of 


a rock, and tho' but little in quantity, yet fo ſtrong as to im. 
part a brackiſhneſs to the water of the river for a hu 


yards below); it is ſaid, in boiling, to afford a great quantiry " 
| y 
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7715 which tho” not ſo palatable, yet is as uſeful as common 


|t; it tinges all the ſtones of a red colour. 


A new Salival Dutt, and the U/z of the Glands; by Caſp. 
Bartholine. Phil. Tranſ. N* 164. p. 749. Tranſlated from 
O ME of the glands, which ſupply the cavity of the mouth 

with ſpittle have only one excretory duct, others more; 
thoſe that are more numerous, but ſmall, run together into the 

22 of the mouth, and are peculiar to thoſe glands, which 

ate found variouſly ſpread over the cheeks, under the tongue, 

in the palate and tonfils; but of the larger veſſels of the con- 
amerate glands, and which run in one duct, two only have 

n hitherto diſcovered on both fides, of which the firſt, is 

ſuperior, arifing from the parotid, a conglomerate gland, and 


| was firſt diſcovered and deſcribed by Seno; the ſecond, which 


is inferior, and firſt delineated by Wharton, ariles from the 
inferior maxillary gland; but to theſe two another veſſel of the 
ſame kind may be added, firſt obſerved by Zartholine in 
1682, and which alſo may be called the inferior, becauſe 
arifing from the ſub-lingual land, it accompanies W harton's 
duct, and opens with a manifeſt orifice under the tongue in the 
ſame place with the former; and leads to another gland of the 
erate kind near thoſe glands, from which the falival. 
ducts, called by Sreno the ſub-lingual, do ariſe; for as that 
gland, which in ſome animals lies near the inferior maxillary, 
and is large, in others is leſs, and fituated more towards the 
extremity of the lower jaw, is entirely of the fame ſtructure 
with Nharton's inferior maxillary ; ſo it has a like excretory 
reflel, which is ſufficiently conſpicuous; whoſe lateral dutts 
arifing from all the convolutions of the gland, have in the 
middle a common and pretty capacious trunk, which directiy 
xcompanies that other duct deſcribed by Wharton, and opens 
into the mouth within the gums at the extremity of che inferior 


jaw, amidſt certain firm Papille, which ſtrongly adhere there- 


to: This duct with its gland Barrholine firſt diſcovered in the 
bead of a calf; in a ſheep the extremity of this duct terminates 
in thoſe very Papille which are obſervable in the inferior 22 
under the tongue, and near it the orifice of Wharron's duct 
opens in the ſame Papilla; in a bear near the Frænum of the 
tongue, on both ſides the orifice of each duct has its own pecu- 


lar Papilla; in a lioneſs, the orifices of both ducts do likewiſe ' 


open near the Frænum of 7 but in ſuch a manner as 
4 | v7 | AG 
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to have a peculiar ſphincter formed by the internal coat of the 


the 3 arteries and excretory ducts, and which procuret 
a paſla 
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mouth; this gland from which Zarrholine's ducts ariſes is in 
this laſt animal larger and longer, with one fide reaching tg 
 Wharion's gland; and as it conſiſts of various convolutiong of 
glands, fo the ſeveral ramifications proceeding from theſe are 
3 to a common duct, which without the gland is made 
up of other ſmaller ducts, and in a direct courſe accompaniei 
Harton's duct to its extremity, | | 
Ihe glands may be conſidered as ſo many fieves, which 
ſeparate from the blood humours neceſſary for the conſervation 
of the individual; for fince the blood is conveyed thro! the 
arterics to each part of the body, and before its return thence 
thro' the capillary veins, depoſites in ſome places variow- 
rticles, which are diſcharged thro* peculiar veſſels, common. 
y called excretory ducts; that intermediate ſubſtance between 


eee e wee mcg Qu qcqnHnt maT 


| e, not to the whole maſs of blood, but to ſome pam 
ſecreted therefrom, and otherwiſe called a Parenchyma, ma 
be properly enough denominated a ficve: So in the blood 
after the mutual action of the different humours on each 
other, particles of different kinds ſeparated from the whole 
maſs, find in each fieve ſuitable Mearus's, or pores; and x 
rſon, who rightly conceives this general deſcription of : 
; Wo will underſtand the conformation of all- the Viſceri 
furniſhed with excretory ducts; and ſuch are all thoſe com- 
monly called glands, and uſually divided with reſpect to their 
conformation into conglobate and conglomerate. 

Thoſe glands are called conglobate, which have an equal 
uniform ſurface, and conſiſt as it were of one continued ſub- 
ſtance, and have lymphatic veſſels for their excretories, whoſe 
diſtribution thro' the conglobate glands is in this manner; Wi * 
ſome are diſtributed from their origin on the ſurface of the | 
glands; ſome procced from the concave fide of one gland | 
to the convex of another; ſome again extend themſelves from 
the concave fide of the ſame gland to their inſertion into the 

* Cava, and that either ey; or by means of the 
thoracic duct: So all theſe Iymphatics which excern the 


ed «4m» ws «2 Koa toil, Di cr 


humour ſecreted from the blood in the conglobate glands, do 

by a circulation return it again to the blood; ſuch glands are 

found in the meſentery between the veſſels that receive the 

chyle from the inteſtines, and the roots of the lumbary recep- 

tacle about the Vena Porta; between the lymphatics of the 

lizer, and the root of the ſame receptacle; in the loins, 3 
| | = 
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| ahout the Jungs, in he jaws, neck, above de throat, umder 
the arm-pits, in the caul and in other 22 The author ob- 
ſerved in the body of a woman in the fat on the leſt flank be- 


tween the ſkin and abdominal muſcles, two conglobate glands | 


with their lymphatics of a remarkable bigneis; in another hy- 
dropic ſubject, the cavity of the abdomen: was full of water; 
9 the glands, which ſeemed to be multiplied in an un- 
common manner, were ſchirrous and full of purulent matter: 
It is certain that the true knowledge of the conglobate glands 
contributes not a little to account for ſcropholous tumours; for 


it is not uncommon to obſerve in theſe glands huge bags, full 


of a yellowiſh or chalky matter; which is eaſily accounted for 


' from the groſſer parts of the lymph, which are ſecreted in the 
glands and which find not an eaſy a them, being 
e bags. a. SITES 


re gradually collected and forming th 


The conglomerate glands conſiſting, as it were, of various. 


parts, and ſmaller glands, together with ſome inequality of 
jurſace, have lymphatic excretories, but of a quite different 
ſpecies from the preceeding; for they immediately diſchar 
into peculiar cavities the liquor ſecreted from the blood in t 
8; as the ſalival glands into the cavity of the mouth; the 
pancreatic into the duodenum; and all the glands of this kind, 
at leaſt of ſuch whoſe excretory ducts are hitherto known, ſup. 


ply an humour which contributes to the firſt reſolution or 


concoction of the aliments. | ; 


The Effect of the Froſt in 1683-4; Mr. Jacob Bobart. 
Phil. Tranſ. N- N 1 


to be true, than the cleaving and ſplitting of trees in the 
ſevere froſt of 1684; not only oaks, but elms, and aſh of con- 
fiderable bulk and value, alſo walnut; trees in ſeveral places 
ſuffered thereby, and were very much rent; yet oaks were 
moſt of all affected, and ne ff lit in ſuch a manner as to be 
ſeen thro', and with a noiſe like the report of a gun; theſe 
clefts were not towards the ſame point of the compaſs; but 
ſometimes on one fide only, ſometimes on two, ſometimes 
three, and other times in four ſeveral places, dividing or quar- 
tering the tree, and ſometimes quite thro'; and theſe clefts 
were not only in the trunks, but continued in the larger _ 
and limbs of the tree, and likewiſe deſcended into the ſu- 


perficial roots, but not to thoſe that were very deep in the 
earth ; the froſt, tho ſevere, not reaching conſiderably deep; 


ut 


Noolieg was more ſurpriſing, as well as univerſally known 5 


9 13; 
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but ſeveral ſhallow-roots, ſo knotty as not to be wrought. 


and it is to be doubted whether ſuch trees were 


aud cavitics, before they are cut down; theſe cavities: and 


- cauſes thoſe breaches : It 


1y ſtopped, and expoſed to the cold, could not withſtand the 


a compreſſion from the congealed aqueous parts, thoſe explo- 


wich beetle and wedge, were known to be cleft by the fret 

o perfed 
ſound timber; for if ſo, all might equally ſuffer, pu being 
equally expoſed to the fame air: But by what means ſoeyer 
this may happen, it is certain that ſome trees; are much more 
ſound. than others; and that ſome abound in innate diſcaſe, 


ſtretched veſſels are filled with too gent a quantity of aqueous 
and indigeſted ſap, which being frozen takes up more room 
than when formerly in its liquid ſtate, and thus probably it 
not ſeem improbable that ice 
ſhould tear. oaks and other trees, when we confider its great 
force and elaſtic power; as appears from ſeveral experiments 
of the honourable Mr. Zoyle, 1n his hiſtory of cold ; for ſtrong 
veſſels of ſeveral kinds 2 — being filled with water, cloſe 


expanſive force of the incloſed ice, but were found rent and 
broken; and if we conſider the expanſion and ſpring of the air 
included in the cavity of the air · veſſels, which then undergoes 


ſions, that are heard, may be eaſily accounted ſor. 
Some trecs and ſhrubs ſeem to have their veſſels ſtraitned, 
and as it were ſhrunk with coldz thus we ſec trees with ſhri- 
velled bark, and their paſſages half ſtopped, whoſe ſap now 
2 ſqueezes and with difficulty forces it paſſage thro the dried 
and narrow pores of the body and branches; and ſometimes 
this diſtemper is ſo prevalent, that whole branches of a tree 
are killed, when the other part is indifferent well: Some li- 
aids, ſuch as eſſential oils, do rather ſhrink than expand by 
cezing; and empyrcumatical oils will hardly freeze, but 
walte'; which may ſuggeſt what ſome trees are made of and in 
what they abound; as firs, pincs, &c. which are capable of 
enduring the cold of Nor , and other countries. 
Yew and holly. were in ſome places entirely killed, and in 
many places they loſt their leaves and their bark was damaged; 
the furze in many places were quite killed; but common 
broom proved a degree bardicr ; in ſome places the ſunny fide 
of a juniper-buſh, one of the moſt hardy of our native greens, 
was ſcorched between ſun and cold; ſo that it is hard to ſay, 
what is winter · proof, even among our natives, except box and 


ivy. which ſtood in defiance of all, 
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"it is obſerved; that in dry mountainous, rocky and barren! 
antations, where trees, greens and other plants having been 
py ly fed, and not pampered with ſuch lJuxuriancy of ſap, 
Lane in the vallies and richer ſoils, eſcaped tolerably well?! 
In gardens, which are generally nurſcries of exotics,. this ca- 


lamity bent its force princ 
Aaternus, and the true P 
in moſt places to be killed; Jaurel was in ſome places killed, 
in others half N lauruſtine, Halimus, Arburus, 
white jeſſamine were generally killed thro the whole country: 
Bac iſ for the future in ſuch times of extremity, the ſurface. of 
the ground, the bodies of ſuch things as are here recited, and 
ig trees, were well covered with ſtraw to keep off the froſt, 
it might preſerve them to the enſuing ß tho their tops, 


ing too large and high, and incapable covering, might 
e their preſent leaves and — Divers of thoſe nb s 
duous leaves were ſufferers, as Arbor, Fude, young plane 
trees, ' Paliurms, the Aleppo aſh, in ſome places the locuſt- 
tree, and in moſt hedges the great common. bramble, and 
others, which upon cutting do moſt of them ſpring again: 
Such greens 2s; we have from abroad, as oranges, lemons, 
myrtles, pomegranates, and the perfuming jeſſamines, and di- 
vers other rarities, ſuffered extremely in many places, eſpeci- 
ally in houſes of weaker defence : There was a great deſtruction 
amongſt plants, herbs and flowers, and thoſe were many of 


Ipar'y againſt winter-greens, ſuch as 


Ip; 
A 


common uſe; as moſt of the artichokes in England, winter-: 


colly - flowers, ſage, thyme, maſtic, lavender-cotton, and ſeve- 
tal others were Nen killed; except ſuch as happened to 
be new-planted that year, and ſo low, that they had the kind 
corering of a little ſnow, which proves one of the moſt natu- 
ral feeding and warmeft covering of any, ſo far is it from 
being cid and unkindly to them. l 


The Reaſon of the Aſtent of the Quickſilver; by Dr. Lifter. 
5 5 7 Fil Tra Ne 165. p. 970. e 
2 is to be obſerved that the quickſilver is not affected, or 
very rarely with the weather in St. Helena or Barbadoes, 
de it either cloudy, rainy, windy, or ſcrene; and therefore 
Ro not within the Topics, unleſs in a violent ſtorm or 
icane: In England in a violent ſtorm, or when the quick 
ſilyer is at the very loweſt, it then viſibly breaks and emits 
{mall particles; which may be looked upon as a kind of fermen · 
tation, and conſequently at all times of its deſcent, it is W oy 
c 


Ayrea; alſo common bays ſeemed * 
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Jeſs upon the fret: In this diſorder of the 'quickblver, Dr. Li 


ten imagines that its parts are contracted and brought c 

together; which ſeems probable, becauſe then the quickfilye, 
emits freſh particles of air into the tube, whereby it is neceſſi- 
rily depreſſed and comes cloſer together; and that it is mixe{ 
with much air, appears from the application of a heated ir 
to the tube, one 'of the ways of 1 If from air, and from 
the ruſting of poliſhed iron immerſed therein: Now when the 
quick ſlxer riſes in the tube, which it certainly does both in bot 
and froſty weather, it may then be fald to be in a natural ſtate; 


free, open and expanded, Which, it ſeems, it ever is within 


the Tropics,” and with us only in very hot and very froſty wer. 
therz but when it deſcends, it is then contracted, as it gene. 
rally is in our climate of England, and probably mote or leſ- 
ſo, in all places on this ſide the Tyopics; this contraction 
plainly appears from the concave figure of both ſurfaces,” not 
only in that of the quickfilver in the tube, but alſo in that 
which ſtagnates in the ciſtern; The e e ſeems: to lie in 
the-reconciling the ſame effect of the quickſilver's riſing in 
the tube, from ſuch” ſcemingly different cauſes, as greit 
heat and extreme froſt ; but it Is obſerved, that liquified ſalu 
will coagulate or ctyſtallize, that is, return to their own p 
per natures, both in cold and heat; and therefore tho molt 
men practice the ſetting them in a cool cellar for that purpoſe, 
yet ſome, as Zvelfer, adviſe, as the beſt ns of” wa 
them. n fairly cryſtallized, to 1 them conſtantly 
in Balneo ;, thus alſo the lympha of the blood becomes a jelly, 
i you ſet it in a cool place; and it is in like manner inſpiflated 
by warmth: Again, it is no new opinion, that water is natu- 
rally. ice; Borrichius the learned Hane bath ſaid ſomething 
for it; and it may be added in confirmation of that doctrine, 
that ſalt is naturally rock, that is, naturally foſſile not liquid; 
aye yet nothing in nature comes near rice, not only on account 
F its tranſparency, but alſo its eaſy ſolution, and the ſudden 
impreſſions. and changes the air makes upon it, ſo that it is 
ſearccly to be preſerved in its natural ſtate of cryſtallization; 


Ges alſo of all ſorts ſeem naturally to propagare themſelves in 


a bard ſtate, and to vegetate in a dry form; the like is to be 
obſerved in quickfilver, from its being à hard rock, and alſo 
from its aptneſs to aſſume upon all occaſions a more fix d fate, 


as in its amalgamizing with almoſt all forts of metals: If 


therefore quickſilver and liquids be in a more natural ſtate, 
and haye leſe violence done them, in very cold and . 
n | Icalom, 
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ſeaſons; the humours of our bodies, as liquids, muſt probably 
in ſome mealure be affected accordingly ; and that therefore 
cold is healthful, may be argued from the vaſt numbers of old 
nen and women to be met with upon the mountains of England, 
comparatively to what are found elſewhere: Again, the lood 
itſelf, or the vital liquor of animals equivalent thereto, is in 


peds and fowls are not to be compared for numbers ta fiſhe 
and inſets; there being in all probability above a hundre 
ies of theſe latter, whoſe vital juice is cold, to one of the 
That the Lacteals frequently convey other Liquors beſides 
4 by Dr. Vit Muſgrave. Phil. Tranſ. Ne 1 
Þ „. | . 
R. Muſgraus kept two dogs faſting, one for 48 hours, 
the ot * fog 1 4 days, Jos hk he opened them; 
and in both a conſiderable number of the lacteals appeared 
pellucid, like lymphatics ; only they were not fo full and tur- 
id, as thoſe under the liver generally are, or as the lacteale 
nſclves are ſometimes e to be; upon cutting ſeye- 
ral of them there iſſued out a tranſparent liquor. 2. A dog 
which had neither eat nor drank for three days, was ſufferedto 
lap a quart of common water; he was opened in an hour after, 
and the lacteals appeared pellucid in great numbers. 3. A 
third dog, after three days faſting, had a piece of fat meat 
giren him; in an hour and 2 half after, he lapt a quart f 
common water, and in half an hour more he was opened; 
ſome of the lacteals appeared perfectly white, many were of a 
faint diluted white, but moſt of them wete pellucid, eſpecially 
| towards the latter end of the diſſection; in which time ſeveral, 
that at firſt were either of a lively, or of a fading white, were 
nw become tranſparent: He ordered about three | pints of 
broth to be given a dog, which had been kept faſting for 7 
houry, and opening him in four hours, more, he obſerved a} 
the lacteals, beginning at the Duodenum, to be of a perfect 
white colour; near the middle of the Jnteſtiuum Dewn, they 
began to be of a more diluted white, and a little farther, they 
were really pellucid, and as turgid to appearance, as thoſe that 
vere white; after which, turning back again towards the ſto- 
mach, he faw the ſame veſſels in as great numbers as at firff, 
but the colour of moſt of them was changed, for they were. 
now all - pon the fame thing ſucceeded in a dog, kept 
J 


Vor. II. 2 faſting 


| moſt kinds of animals ſenGbly cold; for the ſpecies of quadru - 
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falling two cent and chen opened in three hours after lapping 
| (90x 'Pints of milk; about f; of the lacteals, arifing from the 
Hum, were — 7 abche 100, procceding from the . 
teſtinum (ejunum and Hum, were more or lefs tranſparent; 2 
were allo: thoſe of the Duodenum at the latter _ of the 


ope 2 72 | 
"The'es 1 of the firſt kind do ſufficiently 10 
the 12 5 not only chyle, which reſults: une 
latel y taken into the ſtomach, but alſo another humour, which 
is probably ſepatated from the blood, and nou/ returning to i 
again, 6457 by the above experiments, may be ſeen purely 
by ut{6lf,; without any mixture of chyle; and it feetns not un. 
reaſo ſorab! le to derive 1 75 refluent li, per or at leaſt, part of ir, 
from. the cavity of the inteſtines ; confider that the pa 
cre 3 Glandularum Plexus Frag ferner not to mention 
the liver, do daily diſcharge a liquor into them: It ſeems all 
75 2 b ' from: he fame periments, that the lacteals ute 
or never quite empty at the ſame time; —.— tho the 
chyle 17 25 only in certain tides or periods, in ion to 
the gnantit) of  I7gefta or en et the refluem Jobs ie 
running in à more conſtant ſtream, does, when there 10 20 
| 8 "the lacteals from being abſolutely empty: And 
it is 2 evident that this refluent” liquor is, in its own n. 
tare, .rranſparent, and paſſes thro” the lacteals, after Jony 
faſting, wh hen no chyle is mixed with it: "The 'experimetits 
e ſecond and third kind ſeem to intimate, that a great 
part of the ch) le itſelf is, in its paſſage thro the laRteals, l. 
together limpid; againſt which it may be objefted, that ſome 
ct the lafteals were in 4 like manner pellucid in all the _ 
_ riments of the three kinds; and therefore it does not a 
but that they may be filled with a refluent li _ in t 
laft ralcs, as well as they, certainly were in the firſt caſe; 
_ which it may be replied, that in if the es of che Gow 
and. third c MN be, 4 conſiderable quantity of aliment was taken 
iri by cac dog, por long before his death; that ſome of th 
matter was {cen in the 4 7 argument it was not all 
ribared ;. that there is no way y known, by which 
| Arc diſcharged the Prim. Vie in "this ſpecies of ani- 
behides vomiting, ſiege, and by the Qteale; and ſeeing 
| 25 the two former took ke, it may not be unreaſon- 
"Us to * Hay ay park art of this matter, was, at each diſſec 
tion, on e lacteals to the blood? If therefore the 
liquor, e in hs ele lateals of the two laſt kinds of 
expe- 


— 


F 
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riments, did in a great meaſure; (for the refluent liguor 

is not to be excluded entirely) conſiſt of the matter lately 25 

in before the dogs were opened; we may with g90d' reaſon 
imagine, that water drank on an empty ſtomach, as it was in 

the ſecond caſe, by ſeveral other quadrupeds;' and men, as 
well as dogs, will paſs the lacteals, not under a white colour, 
but rather pellucid, and ſuch. caſes are 5 uncommon; parti- 
cularly this 7 7 to hold. true in thoſe who drink preax. uan- 
tities of 1 0 al waters; and Hg is here faid 15 Water, 
8 55 hold of ſeveral WY 1;quors, as wi e beer, 
Ge. it leaf fo that they may not paſs wine, ro” the 
lacteals: Again, . this principle true, the third E ind of 
theſe experiment willy ego far 7 0k and ar zue, that hs "whole 
n of chyle, ariſing from ſome ſort 0 meats an drinks, 
——— er we or neat the ſame time; or from ſome' forts of 

20 is not always white; for the lactea which 

—— Perle ly. white in the ſeveral inſtances of Wi 4 | 
ears 


lud, were: far inferior in number to thoſe that were Pell 
ſome 101 to think, that the Watedl; <queſitly corey 0 
9 5 6 8 


1 „ rr oe 


in the ſame. dif tans: From theſe. meg, there 


i are not white ; and that h may not 

q wy into three; forts 3 at leaſt, viz, white, Hucid, 4 
„ane of an intermediate colour; contrary. to the gpipiqn '6f 
/ thole anatomiſts, ho thought it to be always white, as chat 
word is contra- diſtingni d pellucid; alth "by ch ple they 
| „ as Dr. Muſgrave likewiſe ry the, 5 8 f. 
1 well 25 meat, e ee Sho ee 


The Amiantbüs; V Mr. Ede. Loyd.” Phil. ere, 
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5 Ti Lapis, eee or Tin 70 BE 4s 79 ft His | Is, 
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4 1 and the whole becomes whitiſn: Note, chat aboe 
ath the veins, there is 4 very thin Syptum of _ 
— Pig between che Amimrhus, and the. Ao moth 
adheres : IIpon putting a ſmall q of the line in — 
it grew red hot; but tho' it te there 4 of an hour, it 
was not ereeived to be any ain 12 Some of it 
twiſted into 4 wick, and dipped in oil, gave as good a flame u 
ee wicks, till the oil was confitmed; Ind the wick zende 
"of the fame proportion as at firſt: Upon pbunding and ſearfing 
dme quantity of it, it was brought to à paper mill, and 
into Water in a veſſel juſt capacious envugh' to make papet 
' with ſuch a quantity; it was very much ſtirred, and the wort. 
men were defired to proceed with it in their uſual manner of 
mal ing paper, with their 22 oj per mould, only to ſtir it 
About before they put their mould in; confidering it 48 f fir 


more ponderons tance than \ what thy uſed and that cos 


-Fequently, if not immediately taken up, lee it wa gitared, 
ir yon fubſde; the paper made of it proved but very” Foot, 
And tog apt to tear: Bur this being the firſt 2 1 ls 


"'#eaſon to plievc it may be much improved.” a 
i + Typ # Wilts 


©; Hank Baterimencs: phos; Feeeaing „ be Difference: \borwen 

579 "common"»freſb Water Ice, —* thao, Kea Mater; alſe 

Proballꝭ Conjecturs about the Ori igiual of the N i Egypt; ; 
Dr. Liſten Phil. Tran, N 165. p. 8363... 


Nene, za, 1684, at night, Dr. Biſter e ed fout 
D bottles in the open ait — a: the xpoſed ufo 
"of che red yatron-water from Egypt; another of a ſtrong ſolution 

of Mumm Murarium in fair water; a a third of 3 taken 

177 t Far borougb, and more than half” evaporated; and 2 
'fourth*of the ſeifhor well at Tua, gat is, off natural 


4 wh brite evaporated to the ſame height wi the ea water: Noe, 


2 that" "December ih, in the morning, the ſolution of Num 
raum was half of it ice; but not any of the reſt; the 6th, 


An the mornitg, the bottle of Nirrum mramum was moſt oſ it 


ee, the fulphor-witer had none that could be 'perevived,/the 
©» \gattbd had much ice at the bottom of che bade, and the 
Subomagl ſea. water had ſome flakes of ice: The ificles o 
> "the it : were 1 y'fi 3 —— 
* ares, e and traniparent ; upon terung” me 
les of natron before the fire, . Were: readily 

290 teſted and difiblved into water "again; this ice wt 
qually {a ſalt when in ice as in water, and much like its _ 


8 be 


> kh S—- 


bit. i 
— 


n 


10 an hour, lying before the fire, was at lengs 


IT = = d = 0% ©-S = RD Rug 


As to the nitre of. Egypt, 
Oxford, plainly ſhew. it to be little ifercnt from: Ae 


of the Nile; alſo that vaſt tracts of land there, 4 
Alu are naturally covered with foſſil ſalt; ag 

lakes are furniſhed with vaſt animals, as crocodiles, 72 — 
ami, and doubtleſa with a great variety of ebe fo 


. eee r 


think paſſe 
ly become urinous, or ſalino- urinous, 2s; is the nature/jand 
emen bas 65115" daboge 


7 : 


4s to 1 In like 2 having drained 2 ſea - water ice, 
and expoſed i ir before the fire, theſe ificles became gradually 
ſoft and moiſt, but at length they rather eb th KV melted 
away; and having — — up 2. good thick Jump pf common 
ice, at leaſt a ms. 2 times their thickneſs and bulk, this in 
2 few moments, at the ſame diſtance from the fire, -grew ſtill 
moiſter, and diſſolved into water; whereas ale e after 
ae due = 

white poder, which was perfect ſalt, all cha mg iſture hei 
ated: Alſo ſea - water ificles- taſted very tals, when: Gel 

alen out of the water: He repeated the ſame experiment of 
fing bottles of natural brire of Knasborough ſulphurwell 


balk evaporated, and the ſame. e he ſea-water as 
IG 


above to freeze — without any ificles 

tho the ſame large ones, as above deſcribed; x 
from the ſea —_ * not till after the ſecond 
ſreering: Theſe ſalt · iſicles continued unthawed in 
tho — were brought i into the houſe, and kept in a Warm 
toom long aſter all other ice within doors was walted;) vis. 
till the 12th inſtant. at night, when the iſicles alſo) were 
diffolved: From which experiments we may note; 1. That 
there may be ſalt ice from trozen ſea · water. 2. That there is 
22 difference betwixt natural brine and letter as there 
3 the ſalts themſelvcs, which: they eee NT ; 


ral brine, 
16 obtained 
105 's;keen 


tude may be owing 10 the — 14 duration oft 
the experiments 


conſidering that it rains little or not zely ti the 
great heats of that country; and that N x6 onl 
once a year furniſhed with freſh water r from che the overflowings 


verming from all theſe circumſtances it is eaſy to im 
that in re time, moſt of the ſalt - water of che ie, 
thro' the bodies of theſe animsle, g 


e | % 4 26 237 af nod wut x Her- 
N * 


\ Rovas Berk. 3% —f 


e bottles, 


1 IWF” * 2 * *. 6 SY 2 
X — 
0 4 8 
- 


320; ᷑ꝝ [WME MOIR S gf the 


Obſervations. on the Cicindela Volans, or flying Glow-worm 
s Rich. Waller. Phil. Tranſ. N“ 169, p. 84 1. 


H E Cicindela Volans is rarely found in England; Ulpſſy 
KL Aldrovandus, Lib. 4. cap. 8. deſcribes it thus; dhe 
winged worm hath its wings included in ſheaths of ali 
duſky colour, the head on the upper part is covered, as:it 
were, withia cowl of the ſhape of an inverted flat ſhield; and 
of the ſame colour with the ſheaths ; its little head, which is jet 
black, is dimded into two tubercles, or eyes, of the ſame 
colour; its tail conſiſts of rings, and is divided by ſever 
ſegments, in its extremity are two pellucid drops like fire, but 
inclining from a ſhining fiery colour to a green or blueiſn one; 
like the flame of ſulphur; and they are then beſt obſerved, 
when, upon compreſſing the tail, that tranſparent humoue 
tends to its extremity, Sc. It is deſcribed much to the ſame 
| purpote by  Mouyfet and Thomas Bartholine, in his treatiſe 
de Luce Animalium; ſave that they are both miſtaken in 
allowing the male only to have wings, whereas they both fly 
alike; and they only differ in ſize, the female being ſomething 
the larger: Its light is very vivid, ſo as to be: plainly feen 
when a candle is in the room, but its vibrations are unequal; 
and the colour greeniſh, like that of the creeping glow- worm: 
The luminous part is two ſmall ſpecks on the under ſide of 
the tail at its extremity; the ſhining continues for a- little; 
after the tail is cut off, tho' it ſenſibly decays, till at laſt it be 
quite extinguiſhed; penny the uſe of this light is to be a 
lantern to the animal in catching: its prey, to direct in 
courſe by in the night, which ſeems probable ſrom its poſition 
on the under part of the tail, ſo that by bending it downwards; 
it throws a light forewards upon its prey; while the luminous 
rays in the mean time do not at all diſcommode its/fight, as 
they would have done, had this torch been carried 
it; this conjecture is alſo favoured by the poſition of the 
eyes, which are on the under part of the head, and not on the 
top; by ſome contrivance or other it can conceal its light, and 
make a kind of dark-lantern. © . lH 37;+ x 
Fig. 1. Pl. IX. repreſents the inſet with its back 2 
where it appears to be of the beetle kind; it is of a dark-brown 
unpoliſhed colour; when the caſe · wings are opened, it extends 
two very large membranous wings, faſteneil to the 2 part 
of the Thorax; its head is covered, as it were with a * . 
| N 
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4 Deſeripin of # Siphan producing the ſaws Big 
thai of i 47 0999s by Dr. Papin. Phil. Track N. 16 

KS 848. Tran/lated from the Latin. 


"THE extraordinary properties of the S/Pho Wurtemby:. 
| gicus are theſe: 1, That the orifices of the two = | 
in the ſame line. 2. That tho' the orifices be but in part or 
half immerged in water, yet the water will rife. z. Thy 
this machine produces its effect, tho* continuing dry for a long 
time. 4. That either of the apertures being opened, and the 
other remaining ſhut for hours, or a whole day, and then oper. 
ed, the water will flow out. 5. That tho' the apertures be in 
the Gme level and the „ ts of an equal height, yet the wa. 
ter will run out. 6. That the water riſes and falls indiffe. 
rently thro either leg. EVVFVVV Ol 
AA, Fig. 4. Plate IX. are two metallic veſſels, into 
which the two extremities of the fiphon are inſerted; B C 
EDC is a ſiphon, whoſe orifices B B are to be placed in the 
fame horizontal line or level; F is a tube ſoldered to the hole 
in the upper paſt of the 1 and to be carefully ſto 
after the fiphon is exactly filled with water; now it is plain, 
that the water contained in the pars C D-binders the admiſſion 
of the external air, to the upper part of the ſiphon E; the 
fiphon therefore, being always full of water, providing it do 
not exceed a certain heighth, will infallibly produce its effect, 
immediately as ſoon as the water contained in the veſſels ſhall 
fill ſome part of either orifice B; and both orifices being partly 
filled with water, when in each veſſel A the ſurface of the 
water ſhall be in the fame horizontal line or level; if you pour 
the leaſt quantity of water imaginable into either veſſel, a pan 
of it will be conveyed immediately thro' the fiphon'to the other 
veſſel: The largeſt of this kind that has been hitherto made 
does not exceed 20 foot in height. aj | 


A new Way of (cleaving Rocks; by My. Beaumont. Phil 


$4 


Pranl. Ne 167. p. 854. 


A I the lead- mines in Mendip-bills in 1683 the miners hal 
ſound out a new way of cleaving rocks with gun 7 ; 
the firſt inſtrument they uſe is made of iron and called 2 boret 


Fig. 3. Plate IX. and it is 2 foot 2 inches in length; it is an 
inch ſquare at the ſteeled end from à to h, and ſomewhat 
in the other part; the uſe of this inſtrument is to make a 


in the rock deep enough to reccive the powder; the ſecond in- 
| ſtrument, 


67. 


17 


are 


= FLASRSEDCESSSHEoS Parifife 


AS SSA. 


down @ wire thro” the hole dri 


high, and the bigger 5 4; 9/242; of the ordinary 


| were 9 inches aſunder; all. the: 2 turned ivery 
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ſtrument, alle the N Fi 17. is 6 . in length, I f in 


diameter, and r thro it to receive the primi 
der: The Ford hy — is managed thus, ons man . 


it on the rock, and turns it round, Whilſt another beats it 


down with a haggmer of. 5 5 or 6 pounds weight; when the hole 
is made ſomewhat 


dry it with 1 rag, and 7 1 into it about 2 or 3 ounces 


der, over whic \they ut a thin pa paper. and on it place th the | 


gun, which they firmly into the hole, by delving in, 

againſt the flat nde of its upper part, the third infiontions 
Ip. 18, called a little iron wedge,” 4 inches in length, by: the 

miners denominated à quinnet; 7 when this is done, they pa 


paper which covers the powder, and then they prime the gum, 


0 5 train, after w arg 2 before uric owder'is - 
| fire Fas r is ut at over the po 
Fa the gills 870 and 125 


driving d own the quinnet, the tools ſhould lee 

dle the powder ; eſe inſtruments will be'of great advai 
to miners; for, beſide the ſaving of timber in à year-for'butns 
ing rocks, which'i is very conſiderable, it is known, that as uon 
232 man has fired his powder, and ſplit the rock, he may pre- 
ſently go to work again, whereas after a fire is laid in 8 ſnaft, 
one can ſcarce go to work in 24 hours after, 1 rocks 
afe too hot to be endured, | . tts pan Jo 


4 TIT] pod 
The Abvantoges ef nie mne, Phil. Te Ne | . 
P- 857. e ben 
Ibs g been afſerted by Merfelthith, Herlgon und Dri WA 
his, that the larger the Wheels of a coach. Ve. are, All 
other things bein equal, the more eaſily they may be drawn 
over a ſtone or ſuch like obſtacle; a E of a patt of 
vaggon was made, conſiſting of four wheels, two axcs, 1andia 
board nailed upon chem; the leſſer wheels were —_—_ 5 
t 
the wheels of a waggon; "the weight of the mode] was almoſt 
14 pound; 1 5 wers alſo two other 'wheels 54 inches high, 
to be put on inſtead of the lefſer ; the middle of the mean 


upon their axes A piece of lead of 334 pounds avgrd — 
was laid u eder. ſo forward, that the: leſler wheels 
ſeemed to — above g parts of | the: w then the mos 
Wis drawn wir a firing 15 over a p 5, whoſe 40 was 4 
inch higher than r of the dea, ad dle of 
Vor. 28571 j YID Ong » +, 2B "1 ! 11 . 40 4. 24h A501 * this 


* 


* 


ee per than t the length of the gn 4 1-2 


ed in the gun, andpierce the 


* 
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wheels cut in clay, ſand, or any ſoft ground; 


7 


this 8 was ) 4 inches from the middle of the fore-axy 
the 


r wheels being put on, and the firing tied to the 
of their axis: 1. Three pound drew the model on a 
level table. 2. nor 1 drew the-lefler wheels over: 
ſquared rod + of an inch thick. 3. TE pound drew then 
over à round rod, a little more than + inch thick. 4. Thi 


one pound drew them over a ſquare rod + inch thick. 5. Twely 


pound drew the hinder wheels over the bigger ſquare rod: 
The ftring being laid under the axis; viz. of an inch lower 
than before. 6. Twenty nine pound drew the lefler wheeh 
over the bigger ſquare rod: Then the two bigger wheels he. 


ing put on inſtead of the leſſer, and the ſtrin ying "—_ 
* wenty 


axis: 7. Three pound drew the model on the table. 

five pound drew the fore-wheels over the round rod. 9. Twenty 
five pound drew them over the bigger ſquare rod. 10. The 
ſtting lying under the axis, 16 pound drew them over the leaſ 
rod. 11. Twenty three drew them over the round ro, 
12. Twenty three pound drew them over the bigger ſquare 
rod. 13. Thirtzen pound drew the hinder wheels over the 
bigger Dare rod: In all theſe experiments, the lead was laid 
exactly on the ſame part of the board ; but yet when the leſſa 


15 wheels were taken off, the lead did not lean ſo much forwards, 


ſo that the hinder wheels were ſomewhat more prefled than 


they were before: By comparing the ſecond, third, and fourth 


Experiments with the tenth, eleventh and twelfth, it appean 
how much more cafily a waggon, Ec. might be drawn 01 
rough ways, if the fore - wheels were as high as the hinder 


" wheels, and if the thills were fixed under the axis; ſuchs 


here the 
des, high 
wheels would not cut ſo deep as low ones: It is true lov 
wheels are better for turning in a narrow compaſs than high 
wheels; but it ſeems probable that waggons with four high 
wheels might be ſo contrived, that there would be no 
inconvenience in that reſpect; at leaſt, ſuch waggons as ſeſdom 
have occafion to turn ſhort, as carrier's waggons and the like: 
The difference obſervable in the eighth and eleventh experi- 
ments is a be to what is ſaid by Srevinus and Dr. Wallis; 
viz. that if a coach, Wc, muſt be drawn over rough, uneven 


waggon as this would alſo be drawn more 1 0 


3 it is beſt to fix the traces to the coach lower than the 
eight of the horſes ſhoulders. 14. A table 2 + foot long was 
fer with one end 8 + inches higher than the other end, and the 

model being loaded as before, leſi weight by 6 ounces drew it 


up 


_— ES ¼¾—.—0wÜ1UP! 7 7 A ̃ ( —mlrrl! ð⅛ x Oe, 


1 


Cheat nad cot on OY eo ß , e e , Boe. 1... os 6. , 2 a IE Þ,_ © 


we P 


Shih. 8 ” N N 233 2 nnn "AF g > * I tone n g 6 r * 2 R * - 
* 0 Os ͤ ·² ß 7th oo SO * LI oe” Le Ss GG 1 N 77 
* TY Lat] "BF PEE. 2 3 W þ 15 a OO 3 > ff pes: A 8 * p * 9 fe 6 . 
1 e A . ⅛—˙:l ee . 2.ͤͤ ˙ . PIE EE ie * S 2 — 5 a OS en 2 Z EH INS Net. 5 , 
. r „ TINY E ; "1s 1 * 32. x 4 7 8 ** 7 es 22 4 o * * 2 # 2 T7 - 1 


Nora her,, - ans; 


up the table, when the bigger wheels were on, than when two 


was almoſt the ſame direction of the motion of the model and 
of the ſtring that drew it; but not ſo in the ſecond cafe, where- 
in the fore axis was ſo much lower than the top of the pulley.” 


The Connough- Worm; by Mr. Molyneux. Phil. Tranf; 
: N? 168. P- 876. | * 


man's thumb, and above three inches long; and ſome of them 
live ſo long, as to have fine hair, thinly icattered over the it 


bodies: The moſt experienced people of the country agree 


that it is poiſonous, tho no ſatisfactory experiment has been 
made thereof: The reaſons of thinking it noxious, if ſwallow: 
ed by a beaſt, are theſe; firſt, the diſeaſe, imputed to this 
animal, ſeldom or never affects cattle but in autumn, and 
then only this inſect is to be found; ſecondly ſcarce any cattle, 
but ſuch as feed in low marſhy grounds, are affected therewith, 


and theſe are the places this animal haunts; thirdly, cows,- 


which are greedy feeders, but eſpecially ſwine, that feed in 
low 8 are the only animals troubled with this worm; 
fourthly, the worm is very rare, and not to be found in ſeven 
years, and ſo likewiſe is the diſtemper that proceeds from it: 
As to the ſymptoms that attend its venom, they are ſwelling 
in the head, and, which is a diſtinguiſhing one, a ſwelling a 

Procidentia Ani, inſomuch that the Rectum will hang out above 
half a foot: The cure of this malady in black cattle, is effected 
by a drench of the herbs bears · foot, rue, garlick, and butter and 
beer; in ſwine, raddle pounded ſmall and mixed with buiter- 


milk; and theſe are only uſed by the Engliſh i 
7 


but the rs, as they impute the malady to this inſect, 


from it they take the remedy, for they ſay, that if a hole be 


bored in a tree, and this worm be ſhut up therein to ſtarve 
and die, the leaves and bark of that tree ever after infuſed in 
water, and given as a drench, cures the diſeaſe; there is ano- 
ther fancy as „ erat which is, that if a man cruſh this 
animal and let the expreſſed juice thereof dry on his hands, 
the water, he firſt waſhes in ever after, given to the beaſt ts 

, cures it: But Mr. Molymme is of opinion, that this 
worm is no more Leere than other caterpillars, of which ſpe- 
cies it is, and Goedartius in his book of inſects calls it the ele- 


phant· caterpillar ; only the ugline ſs of this worm, it being 5 | 
| HR Mong "F278 2 * ** + 4 5 
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bigger and two lefler were on; becauſe, in the firſt caſe, there ©. 


THE connough-worm is ſaid to be the only poiſonous an 1 
mal in Ireland; ſome of theſe worms are as big as 4 
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4 dark, duſky, and as they ſay, poiſonous colour, together 
with irs largeneſe, whereby it exceeds the common caterpillar, 
has ſo wrought on the imaginations of the yulgar, as to give i 
the name of venomous, _ We e e 


DF a prodigious Os Prontis; by Dr. Tho. Molyneux. Phil, 
A POE Tranf. N* Ts. , 
D R. Molyneux meaſured a very large Os Frontis, which is 
reſerved in the medicine-ſchool at Leyden; it is entire, 
and differs not in the leaſt from that of a man, except in in 
largeneſs; and ſince there is no animal, eſpecially of the 
Jarger fort, whoſe Os Frontis reſembles the human, it is not at 
all to be queſtioned, but this bone formerly belonged to a man, 
and one who was of a very large fize; from its articulation 
with the naſal bones to the termination of the Sutura Sagit- 
ftalis, on its convex fide it meaſured 9 1 inches, tranſverſcl I 
from fide to fide 12 72 inches, and in thickneſs it was 4 inch; 
whereas the ordinary proportion is 4 + inches long, 6 broad 
and 5 thick; ſo that 1 7 7 this bone had the ſame propor- 
tion to his ſtature, which it has in other men to theirs, this 
=_ man muſt have been 11 or 12 foot high: It is true ſome heads 
=_ pre very large in proportion to their bodies, yet generally ſuch 
_ - ſculls want in thickneſs, as this did not, are ill-ſhaped and; 
1 not proportionable. ho 


„ Hydrophobia; by Dr. Roger Howman. Phil, Tranſ 
= | 19, P. 916. 5 ef 
78 A Patient at Noravich had been bitten by a mad fox in the 
= right hand; in fix weeks after he began to be affectel 
= with ſhifting or wandering pains, which ſtill encreaſed, eſpe- 
= clally in his right hand, arm, ſhoulder and back, but ſo as not 
to be bed-ridden; he was adviſed to take a doſe of the com. 
mon purging 1 4 50 of ſcurvy-graſs, which gave him 7 ors 
ſtools, and made him very faint and weak, and his right hand 
ou to be paralytic, tho' his pain was much abatcd there, 
where elſe it had been greateſt; he had bled freely at the 
wounds the foxc had made, and they healed without any farther 
troyble, only at intervals he felt a little twinging pain in that 

' © handandarm: Tho' the Aque Pavor, or dread of water, had 
55 1 vppenred, yet his heat was much encreaſed, and hs 
pulſe intermitted every fifth or fixth ſtroke on the right de 
only; he alſo looked ghaſtly and thin, but his eyes were ſpark: 

lng and ficxy: Dr, Houman preſcribed the moſt * 
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= Thurſday, he complaine 


pain was more abated, yet he was very hot and uncaſy; his 
was then much ſtronger than over night, but intermitting 


what ang rnd yet his veins. were very full as in the be- 


2 adviſed him to draw 6 or 7 ounces of b 
the left arm, and the continuance of what he formerly pre- 
ſcribed ; he bled 8 ounces very freely, the blood was well co- 
loured but very thick; the ſame day in the afternoon the grand 


very high, and intermitting in both wriſts ; and if any thi 
were offered him to drink, either ſtanding or fitting, he ſtarted, 
2s if his head would have fallen backwards from off his ſhoul- 
ders, but when laid upon his pillow, he could, tho? with great 
| difficulty and uneaſineſs, at times get down a og he 
then looked very thin and ghaſtly, and ſeemed afraid of every 
body that came ſuddenly near him, telling them, they ſtifled 


F R >. & © E* 


upon him ; he was all _ ſound in his judgment, his voice 
was broken and imperſect, as of thoſe perſons, whoſe tongue 


ing, 'tho' all the ſymptoms. were growing worſe, yet he could 
walk out of one room into another with very little help; but 
between 12 and 1 next morning he died, without any convul- 
five motions, fighs or groans, as if in a moment there had been 
an univerſal Paralyſis. . = e TI 
From this relation it is to be obſerved: 1. That as the pains, 
which were like thoſe in a rheumatiſm, abated, the Paralyſis 
and fever encreaſed. 2. As the fever encreaſed, the inter- 


were much ſtronger; but why it intermitted on one fide only 


of the voice, as well as the difficulty of ſwallowing were the 
effects of the een 4 may probably be allowed, and be a 
latisfatory-reaſon, why Dr. Liſter's patient could not uſe the 
; WH quill, which was given him to ſuck with. 4. That the thin 
: WH ghaſtly aſpect of this patient, his defect of ſpirits and tonic vi- 
4 gour, was from a Paralyric original, is not unreaſonable to 
«Wl conjefture, 5, That the Paralyſis chiefly affected the Ou. 


anti ſpaſmodic and antiparalytic remedies to be mixed with the 
ines commonly uſed in a 1 z next morning, which 

of a reſtleſs night, and that then 
he had wholly loſt thè uſe of his right hand; and tho the 


on the right fide only as before; his countenance was ſome- 


encreals_ of s fevers n9. Hhuroghuna apo 
| ood from 


ſymptom appeared; his heat was very great, and his pulſe 


him, or ſtopped or hindred his breath in coming ſo ſuddenly 


and other organs of ſpeech are turning paralytic ; Friday even- 


miſſion of the pulſe became more frequent, tho” the pulſe f 


at firſt, is not eaſily accounted for. 3. That the im perfection 
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ce bead and upper parts, may be partly collected from hi, 


inability 10 bold his head ſteady at the approach of ] 
= liquor; the fear thence arifing, caufing him to ſtart, and hy 
_ head to fall back in ſuch a manner, as if it would fall from os 
= - | his ſhoulders. . 6. And that his lower parts were leſs affected 
| b is probable; becauſe two or three hours before his death, he 
| could walk out of one room into another, even when what he 
2 ſpoke was hardly intelligible. 
=—_— Wſeruations on boiling Fountains and ſubrerraneous Steam; 


Dr. Tancted Robinſon. Phil. Tranſ. No 169. p. 922. 

HE water of the famous boiling fountain at Peroul neu 

p Montpelier, is obſcrved to heave and boil up very fu 

=  riouſly in imall bubbles; which manifeſtly proceed from 4 

=_— vapour breaking out of the earth; for upon digging _y where 
peer the ditch, and pouring other water upon the dry place 
newly dug, the ſame boiling was immediately - obſerved ; the 
. like bubbling of water is alſo ſeen round about Pero} on the | 
—_ - ſca-ſhore, and in the Etang itſelf: In order to diſcover the 
—_—  cauſc of this odd enan, Dr. Nolinſon took ſome of the 
=  A1andand earth out of the fountain and ditch, which when he 
put into veſſels, and poured the ſame water upon it, there did 
=— * not appear the leaſt commotion or alteration, the ſurface of 
=. the water continuing very ſmooth, equal, and quiet; he found, 
1 in ſeveral dry places thereabouts, many ſmall ventiduQs a 
Miracles at which the ſteam iſſued forth; at whoſe mouths 
ing ſome light bodies, as feathers, - ſmall thin pieces of 
raws, leaves, Oc. ney were ſoon removed; this vapour, upon 
the application of a lighted candle or torch, did not flame is 
the leaſt, as the fumes emitted thro' the boiling ſpring neat 
Wigan in Lancaſoire do; ſo that here we have two different 
ſorts of ſteams cauſing theſe boilings, yet neither of the foun- 
- tains are medicinal, or ſo much as warm; the like is related 
by Yarenius near Culm, and by Dr. Plot in England: There 
ate other _— waters of a quite contrary temper, being 
actually hot to ſeveral degrens ſo as to boil eggs, and other 
things put into them; as thoſe near the Solfatara not far from 
Naples, as alſo upon the top of mount Zebio in the duke of 
Modena territories, not far from his Villa near Kaſſiulo; in 
the ſource of the 2 bath at Aix la Chapelle in the 
dutchy of Juliers; and Varenius tells us, that in Japan there 
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_ burſts out ſo hot and boiling a ſpring, that no ater ca * 
_ | e; t 
= — 


brought to the ſame degree 


4 " 


that it does not flow continuall „but for two hours a- day; and 
| then the force and violence of the yapours are ſo great, that 


three or- four 
From the preceeding hiftory, we may take occaſion to 
reflect a little upon the variety of exhalations prepared in, and 


breaking out from the vaſt ſubterrancous magazines and repo- 


oO a  @GaTsES 2 


— 


thoſe near Peroul, and in the caverns of mountains, eſpecially 
thoſe of olus, and other hills of Lay, as alſo in mines; 
others are inflammable, and of a bitummous nature, the not 
actually warm, as thoſe near Wigan in Lancaſpine; there are 
alſo many ſteams very hot, ſulphureous, and ſaline; mote 
eſpecially thoſe in natural ſtones, ſweating-vaults,. grotto's, 
baths, and the vulcano's ncar les, Baje, Cuma, and Pu- 


the grotto del Cane on the banks of the Lago Agnano, in ſeve- 


rarious ſteams, meeting with, and running thro waters,” muſt 
produce a variety of phænomena and effects in tee. 
Whether this great diverſity proceed from the various 


breaths of the Pyrites, and the Lapis Calcarius, whillt under 


doctor pretends not to determine; however, he is perſwaded 
that fulphur is ſublimed from the Pyrites; eſpecially that 


ſtones of 8. Gennaro; for moſt of the ſtones and cinders, 
thrown out of thoſe mighty furnaces, do manifeſtly contain iron, 
28 appears by the load-ſtone, As to that ſalt, which is taken 


be a kind of Nitrum Calcarium; which ſeems to be confirmed 
from the great quantity of lime · ſtone round about Naples; ani 
from the ns beds 4 

ſania Felice. 0 


. * 


eo Ran OO ES EOS IA un Bd I he og <2 Fe. S 1 Ä ö 
J.... -a«»2A2PU q I TOES RR * . 5 
WS „ . ĩ a J 
L Hogs" 7 Mgt" Rr \ * 
© „ * 
F — 


| ſtories; ſome being cold and dry, reſembling air or wind, as * 4 


aublo, as alſo in ſome of the ſubterraneous works at Rome; : b 
others are of an arſenical and ſuch like noxious qualities, as in 


| ral mines, and in poiſonous ſprings and lakes: Now! theſe. 


their ſeveral ſtates and-changes, or from other eifluvia the _ - 


thered upon mount tua, Vaſuuius, the Soffarars, and in 


by many writers to be a ſpecies of fal-armoniac, found together £ 
with the ſulphur in the above-mentioned places, it appears is 


ercof in the Terra di Lavoro, or Came 
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=_ * The | Specific Grovities ef Teverat. Bodies. Phil. * Tran 
5 Noe 169. p. 926. 


1 2 RC E. 1685. The following bodies were g gently poured 
| into a veſſel of well ſeaſoned oak, whoſe concave was an 
1 exact cubic foot : Thoſe in the twelve firſt 


= ex Exporimovte were 
—_—_— weighed in ſcales turning with one ounce : pounds and 
=_ ounces here mentioned are Averdupois. 


—.- 1. A foot of wheat, worth 6 4. a buſhel l Ly ; 

—_— 2. Beſt wheat, worth 65. 4d. a buſhel 85 

—_ 3. The ſame ſort of wheat meaſured again 48 
=_— 7 oth ſorts were red Lammas wheat of the laſt Aga 
43. White oats of the laſt year — '— — 29 8 
—_ = . Blue pete of the 1 your, anden much w vorm- 7 
= 6. White peaſe of the laſt pr but o one — 50 8 
17. Barley of the preccedin — — WL 5 
38. Malt fo the laſt che e dane and tw 
= months old — — — — — py 


1 | a 5 | 9. Ficld beans of the laſt year but one — 


11 [16] 


"120. Wheaten meal unfifted — — £3 
= 1. Rye meal unfifted — — — 28. 
1232. Bump. water ——ů — — 62 
c 13. Bay-ſalt n 3 — 54 
= "24 White ſea-ſalt — 43 1 
15. Sand — — vide Bo 4 
16. Newcaſtle coal 67 11 


17. Pit- coal from nn 6 3, 5 hk this is ve 

. uncertain, on account of ares the imcerſtios_ 7 53 
18. Gravel nas +4 
19. Wood-aſhes — — — — — 58 


Anuur her Lift Af the Specif bc 8 of Bodies, which are it 
Proportion as the en Numbers. 
1000 


Fir dry 6il1ln . — — — 546 | 

Elm 4 „ 3 3 600 
Cedar — — — „ 613 | 

2 Walnut-tree dry — — — — ; 631 
Crab - tree dry at a mean — — + 765 
{ Aſh 


. 8 5 Ri. My. 


— 


Oak very 
Oak dry, 


Claret 


Moil-cyder not 1 

Sea - water ſettled clear 
College plain ale 2 ſame 
Urine 


Milk 


Box the me 5 
Red -· wood the ſame 


Sack 
Pitch 


Pit-coal of Sraffordſbire 
Speckled wood of Vi 

ignum Vite 
on bottle 


. 


Brick 


Flint 


Glaſs of a quart {heels | 
Black 7/al;an marble 
White Falian marble tried twice 
White 7alian marble, of a Han texture 
Block-tin 


Copper 


Lead 


Guickflrer 
Quickſilver 


Vor. IL 


Beer vinegar 


Heddington-ſtone, the ſoft Jax kind 
— 2 ſtone, an old dry 


Paving-ſtone, a "Hard fort N m Ae 22 


R 7 80 7 Err * 


Aſh dry at a mean, and of the . 71 55 1 
of the tree 
Aſh more dry about the heart 
Maple dry — 
Yew of a knot or root, 16 years old 
Beech dry at a mean 
dry, almoſt worm eaten 
Oak of the outſide ſappy part ellen a Joke” Knce 
but of a very ſound cloſe texture 
The ſame tried another time | of 
Logwood | 
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929 


332 


913 
333 


1047 
1028 
1028 


1030 


1031 
1031 
5 fo; © OY 
1033) 
; 1934 
| 3 
| 1313 | 


1327 
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1826 


1872 
1979 
29829 
2049 
2060 
242542 
2666 
2704 
2718 
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42s MEMOIRS of the 

The laſt experiment was tried with another quantity 0 
quickſilver, which had been uſed in water in the preceedi 
experiment ; however, it is rather to be on, 

4 fmall miſtake, tho allowed for here in the calculation, wy 
found in the weight of the glaſs containing the quickſilver in 
the preceeding trial. : : | 
The ſolids here mentioned, were 3 ſtatical 
by weighing them in air and in water; but yo bs, 


weiphing an equal proportion of each in a glaſs 
2 —— "Phe e ſhew the proportion of gravity of equi 
apy a of theſe bodies, but if portions of them equally hear 
ken, their magnitudes or will be reciprocally pu 
portional to their correſpondent nambers; 6. g. a cubic ſoot of 
water is to a cubie foot of alabaſter, in gravity, as 1000 1 
187; but 2 pound weight of water 1775 a pound weight d 
alabaſter in magnitude or bulk, as 1872 to 1000; ſo tha 
1 the former table the weight of a cubic wot 
water; and by this, the- * of gravity between water 
and alabaſter; we may, by the Ruls of Three, find the weight 
of a cubic foot of alabaſter, and ſo. of any other of theſe bodies; 
ar we may know their magnitude by knowing their gravity; { 
that 0 * 3 or grey, far — eee. po. 
ed, it is but weighing it, and the juſt magnitude ma 
. . without fanker — PEEL, ö G 
Of the Bogs and Loughs in Ireland; by My. Will. Ki 
< TEES | Phil. Tranſ. N* 1750. p. -; N 50s 
AS to the origin of bogs, it is to be obſerved, that there ar 
few places in our northern world, but have been famou 
for them, as well as Treland; every barbarons ill-inhabited 
country has them; the Loca Palufria or Paludes, whithet 
the ancient Gauls, Germans, and Britons retired when beaten, 
ſeem ro be the very fame with what is called Bogs ; and one 
ſhalt find, that thoſe places in 7:aly, which were barbarow, 
Liguria, were infeſted with them; and therefore the cauſe 
of bogs ſeems to be want of induſtry ; and to ſhew this, we ar 
t confider, that the ſprings, in which Feland abounds, are 
generally almoſt dry in ſummer, and in thoſe places graſs and 
weeds grow B in winter they ſwell and run, ſoſtien 
and looſen the earth about them; now that ſwerd or ſurface 
of earth, which conſiſts of the roots of graſs, being raiſed up 
and made fuzzy or ipongy by the water in winter, is dried io 
not 


ſpring, and doth together, but wither in a tuft, and 
nev 
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otherwiſe produced; when 3 Sow or ipring tuns thro! a 
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new ſprings thro' it, which next winter is again lifted up 
and graſs (Her ing is ſtill more ſtopped, and an ſwerd ES 
thicker and thicker, till at firſt it forms what is called 4 
Qualing- Bag; and as it riſes and becomes drier, and the graſs 
roots and other vegetables become more putrid, together with 
the mud and ſlime of the water, it acquires a blackneſs, and 
becomes what is called a Turf-Bog; and it is probable, that 
when the vegetables rot, the ſaline particles are generally 
waſhed away with the water, in which they are diſſolved, hut 
ſuch as are oily and ſulphureous remain and ſwim on the 
water; and this is that which gives turf its inflammability: To 
make this appear, it is to be obſerved, that in Ireland the 
higheſt mountains are covered with bogs, as well as the plains, 
becauſe the mountains, abound in ſprings; now. theſe being 
uninhabited, and np. care being taken to clear the ſprings, 
whole mountains att over-run. with bogs: Again, Zreland 
abounds in moſs more than any other country; inſomuch, that 
it ſpoils fruit-trees and quick-ſcts; this moſs is, of different 
and that which grows in bogs is remarkable, for the 
ht ſpongy turf is nothing but a great number of the threads 


looks white, and is light; it is cen in ſuch quantities, and is - 
{ tough, that the turf-ſpades cannot cut it; in the north of 
treland they call it Oid-wives Tow, it nearly reſembling flax. 
the turf· holes are in time filled up with it again, as well as a 
the little gutters in the „and to it the red or tur : bog is 
owing, as like wiſe that the ened turf itſelf is ſtringy, tho 
there plated pear in it of other vegerablets and it is 
probable, t ths ſeed of this bog-mols, when it falls on dry 
and parched nd, produces heath: Further it is to be ob- 
ſerved, that the bottom of bogs is generally a kind of white 
clay, or rather ſandy marle, that a little water makes it excoed- 
ing ſoft, and when it is dry, it is all duſt; ſo that the roots of 
the graſs do not ſtick faſt in it; for a little moiſture looſen 
them, the water eaſily gets in between the ſurface of the oarth 
and them, and ſwells it as a dropſy does the ſkin: Again, bogs 
are generally higher than the adjacent lands, and they are 
— in the 


—— the chief ſprings being generally there, 
whence they dilate themſclyes by degreces belides, 
er 2 deep trench thro a bog, you will find the original 
ing, and yaſt quantities of water will be diſcharged, and the _ 
bog ſubſide: It muſt be owned, that quaking-bogs may be 


— 


* 


this mols, before it is ſufficiently rotten; and then the turf 
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ons place to another, and on this account the roads arc either 
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It is filled with weeds in ſummer, trees fall a- croſs and damit 


then in winter the water * more and more every 

d; aſter this there grows up 
a coarſe graſs peculiar to theſe bogs; this graſs grows in tuft, 
and their roots conſolidate together, and yearly grow higher, 
even to the height of a man; the” graſs rots in winter, and 
together with the ſced/falls'on' the tufts, which ſprings up next 


year, and ſo ſtill makes an addition; ſometimes the tops of 
flags and graſs are interwoven'on the ſurſace of the water, and 


this gradually becomes thicker, till it lie like a cover on the 
Water, then herbs take root in it, and by a Plerus of the root, 
it becomes very ſtrong, ſo as to bear up a man; ſome of theſe 
bogs will riſe before and behind, and fink, Where a man ſtands, 
to 2 conſiderable depth, and under them is clear water; theſe 
will in time become red bogs, but may eaſily be turned into 
meadow by cutting a trench to let the water run. 

© The inconveniencies of theſe bogs 34 great, a confide- 
rable patr of the kingdom being rendted uſeleſs by them; 
they keep people at a diſtance from each other, and conſe- 


quent] — 47" rr in their affairs: The land, which 


generally ſhoul, be the meadows; and fineſt plains, is covered 


eſpecially in Long ford; and. likewiſe at Weſt-mearh,; and in the 
north of Ireland: "Theſe bogs greatly obſtruct the paſſage from 


very crooked and winding, or they are made at vaſt expence 
thro : Theſe prove fatal to cattle, the chief commo. 
dity of the country; for in the ſpring, when they ate weak and 
hungry, they venture in to the bogs, and fall into floughs or 

its, and ate either drowned; or hurt in the pulling out: The 
. afford a ſhelter and refuge to tories and thieves: The 
fogs and vapours which ariſe from them are commonly putrid, 
ſtinking, and very unwholeſome; for the rain that falls on them 
will not fink; there being hardly any ſubſtance of its ſoftneſs, 
ſo impenctrable to rain as turf; and therefore rain · water ſtands 
upon them, and in their pits, where it corrupts, and is exhaled 
by the ſun, very little of it running away, which muſt of 


| - mecellity inſect the air: The bogs corrupt alſo che water, both 


as to its colour and taſte: Yet notwithſtanding, the woods 
and bogs were formerly an advantage to the natives, as they 
afforded a place of ſhelter and retreat upon any foreign invaſion, 


_ eſpecially from” England, and it is for that reaſon they ſtill 


build ncar them; it was therefore an advantage to have their 
g | „ 


an my, OY Rong” e oy 


8 ET DO a itt ONE” II nn NT} FEYATa 
8 8 
6 * * FS. / * 
* 4 1 ' * 
2 9 


— 


Roo EE. - 
country unpaſſable: They are alſo now of ſome uſe ; for the 
greateſt p. of Ireland. has its ſuel from them; turf is 

accounted a tolerably- ſweet fire, and when: charked it ſerves 
to work iron, and even to make it in a bloomery or iron- 
work, and it is alſo reckoned the ſweeteſt and wholeſomeſt 
fire, and fitter for a chamber and conſumptive people than 
either wood, ſtone · coal or charcoal: Turf bogs are remark- 
able for preſerving} things. a long time; a corps will remain 
entire therein for: ſeveral years, as alſo trees, even birch 
or elder, which are very ſubject to rot; ſuch trees burn very 
well and ſerve for torches in the night: All the inconveniencies 
of theſe bogs may be remedied, and they may be made uſe- 


for that purpoſe: The great objection is the expence; for an 
acre of good land in molt. parts of Ireland is about 46. per an- 
num, and the purchaſe 14 or 15 years; and therefore. 3 J. will 
purchaſe an acre of good land. and ir is a queſtion whether 
that ſum will reduce a bog; but the following conſiderations 
may obviate that difficulty; viz. 1. An act of parliament ſhould 

be made, that ſuch as do not drain their bogs in a certain time 
ſhould forfeit them. 2, It is to be obſerved, that quaking 
bogs are always worth the draining, and one trench drains ſe- 
veral acres; and when dry it generally proves good meadow, 
or the beſt graſing ground. 3. Every red bog is encom paſſed 
with a deep, mar ſhy, ſloughy —— called the bounds of a 
bog; and one deep trench round the bog keeps out cattle, and 
turns the bounds into xe meadow. 4. It is to be conſidered 
that this expence is only gradual and there fore inſenſible; that 
the money circulates: amongſt: the tenants, whereby they are 
enabled the better to pay their rents; that it is alſo a work of 
charity, by employing ſo many hande, and that it conduces to 
both the ornament and general benefit of the kingdom. 


ful by 2 and generally all of them have a ſufficient fall 


J. Even red bog might be made fit for grazing at a much 
cheaper rate than hitherto; they ha ve been, if the followi 


rules were obſerved. 1. A deep trench ſhould be made round 
the bog; this not only reduces its bounds, but contributes to 
drain it; it alſo ſerres as a common fink into which all the 
drains diſcharge themſelves, a. Obſerve how the little loughs 
run, and cut your drains a-croſs them; for. one drain ſo cut is 
eſerable to 3 or 4 cut lengthwiſe. 3. The firſt drains in the 
ſhould not be above 2 or 3 foot deep or wide; for deep 
again, - becauſe. of the ſoffneſs of the bog; 


venches fill u 
hen the ſurface of a bog is cut in little trenches, ſuppoſe at 


205 


how 


4. A year or two after the little es are 
bog a little dry, they are to be made 6 foot wide, and 2s 
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20, zo or 30 perch diſtance, and it is incredible how much it 


will be drained, that even cattle may graze on it all ſamme; 
made, and the 


as the ſoftneſs of the bog will allow; in a year or two more one 
or two of the trenches may be cut quite to the bottom of the 
bog. 5. All the tenants ſhould be obliged to cut their turf in 


theſe trenches, and thus 8 thoſe pits in bogs that are {þ 
pernicious to cattle, 6. When a bog is full of pits, a paſſage 
is to be cut from one pit to the other, thereby to make a com. 


munication with the common drain; and if theſe pits are 
once dry, there will 


{or heath at bottom, fit for 
grazing, and they will afford 4 ſhelter to cattle in ſtoray, 
7. When the bog is dried, it thereby becomes better turf, and 

hen à part of it is to be allotted for that uſe, and to be cut 
clear away; and the being removed, the bottom will 
make meadow. 8. In order to improve bogs for further 
uſe than grazing, the ſurface muſt be either cut off or burned, 
or elſe earth muſt be brought and laid on it; ſanding or rather 


gravelling is a great improvement in this coumry; land ſo ma- 


nured will yield corn for 12 or 14 years, and would yield graſi, 


if it was not ploughed ſo long, as to conſume all its ſubſtance, . 


and deſtroy the roots of the graſs, which arc not to be teco- 


vered in many years, beſides it is ſaid that gravelling is bad 


for graſs; but the contrary is apparent, eſpecially in bogs, 

As to loughs or — 2 method of — 
them is to drain them as low as ble, and then turn the re- 
maining water into fiſh-ponds ; by planting a few trees about 


them, they may be made both uſeful and ornamental: As to 


thoſe places called Turlongbs, Duaft Terreni Lacus, or land- 


lakes; hole are lakes for one part of the year of confiderable 


depth, and level plains the remaining part; there are holes in 
theſe lakes by which the water riſes in winter, and” retires in 
ſummer; th lakes take up many hundred actes, which are 
the moſt pleaſant and blew inthe z the ſoil is 


commonly a marle, which, by its ſtiffneſe, hinders the water 


from turning it into a bog; and immediately on the retirmg of 
the water, it hardens, and becomes a level graſſy field; theſe, 
if they could be drained, would be fit for any uſt,” make either 
meadow, or bear any grain, efpectally rape, which is very 
profitable; theſe lakes are chiefly in Comaug hr, and their 

ſe is obvious enough, it being a ſtony hilly country; theſe 


au | 
kills abound in cavities, thro' which the water paſſes; and it is 


7 rere A 8 a 


 .. Royar SqcipTy.; 327 


mile, or half a mile from the place ; the brooks arc generally 
dry in ſummer, the water hnking between the rocks, and run- 
ning under ground; inſomuch hat in ſome places where they 
arc overflowed in winter, they ate forced in ſummer to ſe 

their cattle many miles for water; there is a hole on a hill 
near Tuam, between two of theſe Turlughs, called the Devils 
Hill, at which a great noiſe is heard like that of water under a 


ys, and diſcharges itſelf into the hole; and the noiſe 


which in ſummer has room enough to diſcharge all its water, 
but in winter, when rain falls, the paſſages between the rocks 
cannot empty the water, and therefore It began pe and co- 
vers the flats: Theſe Turing are hard to 
encompaſſed with bills, and then it is impracticable; and often 
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the flat, and it will prevent overflowing ; it ſometimes happens 
that the flats are as low as the neigbbouring rivulets, and pro- 
bably. they are filled by them; and in that cafe it is not only 
neceffary to make the paſſage from the flat to the rivuler, but 
likewiſc W the rivulet, which, is very troubleſome, the 


paſſage to being n 


* 


cut being commonly rocky. 


132 


1 the ma on in ; 
runs out; and after they have evaporated eight pounds of the 
liquor, tl ere remains one pound, as {weet and as good ſugar, 
as that extracted from the canes: The ſavages had practiſed 


„ 


this art for à Jong time ; there is made with this ſugar a very 
good ſyrup of maiden-bair, and other capillary plants. 


ger Hy Me. Aſh, Phil, Tranſ. N* 171. f. . 


plexion and agreeable humour was, in the 43d year of 
his age, ſeized with a great pain all over his right arm, an ex- 
ceflive heat and redneſs in his right hand, and a pricking in the 
point of the fore-finger, on which thete bees a ſmall ſpeck, 
as if a {mall thorn was run into it; a 


opened 
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to have a riyulet fink on one fide of a hill, and riſc a 


5 when there is 2 flood in winter, one of the Terug 
| over 
docs, in all likelihood, proceed from a ſubterraneous ſtream, ” 


rain, being often 


baving a vent at which they diſcharge a confiderable ſtream; in 
that caſe it is only making that paſſage as low as the bottom of 


Sugar made of "the Juice of 3 Phil. Tran. No 15. 


PHE ſavages of Canada, at the time of the ſaps rifing in 
e, make an incifion in the tree, by which it 


W 7 5 TER Wal, 0 temperate man, of a ſanguine com- 


ſuppofing it ſuch, he 
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opened it, upon which che blood ſpun out in 2 violent but 


ſmall ſtream; after ſpending its violence, it would ceaſe ſor * 


while, and only drop, and then ſpring out with violence again 

continuing thus be 24 hours, alf ar he fainted N 
then the blood ſtaunched of itſelf, and his pain leſt him; from 
that time ever dftet, he was frequently troubled with the like 


fits, ſeldom having 4 reſpite of two months for 12 years, and | 


they never returned oftner than in three weeks; he rarely bled 
leſs 6 Ooh gone at a time; the oftener the fit returned, the 
lei he bled; and the mote rarely, he bled the more; when. 


eres the blood was attempted to be ſtaunched, he felt exqui. 


fite tortures in his arm; no remedies proved effectual; he wy 
afflicted with no other diſtemper ; neither ſeaſon of the year, 
nor weather affected him; this bleeding was owing to no ex- 


ternal accident, only if he drank more than ordinary he wa 


apt to bleed; theſe frequent fits brought him at laſt very low 


inſomuch that towards his latter end he bled but little, and | 


that too like diluted water; he died at laſt of this diftemper, 
The changes f Weather from the alterations of the gravity 


171: . 11. 


7 rhe "Armolphere; by Dr. Geo. Garden. Phil. Trail 
1 es with all other fluids in this, that it gu- 


vitates; and it has this peculiar property, which is not 
obſerved in other fluids; vis, that its ſpecific gravity is not 
always the ſame ; now, according to the rules of the equili- 
brium of fluids, every fluid ſpecifically lighter than another, 
will aſcend and emerge above it; and every fluid ſpecifically 


ſome certain proportion between the ſpecific gtavities of the 
fluid of air, and of that which aſcends in vapours, and falls 
down again in rain; and if: this proportion were always the 
ſame, it is likely we ſhould have no commixture of theſe 
flaids,' but the vapours would” either, always float above, or 
always continue below.; but thi proportion of their ſpecific 
gravities 1s frequently changed; for. it is known that water 
when warm is lighter than when cold; and yet poſſibly its 
| ſmall particles, if tigured according to Des Carres conjeure, 
ate more capable of aſcending in vapours in froſt than any 
other ſeaſon, as being more extended, and ſo having a larger 
ion of the fluid of air to ſupport them; and the daily ob- 
ervations of the different heights of the mercury in the baro- 
meter do make it appear, that the gravity of the atmoſphere is 
| not 
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heavicr, will deſcend and ſubſide below 1t; again there u 
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not always the ſame : And now from theſe known properties a ; 


ſtatical account may, be caſily deduced of the rigng of vapour, 


of their floating in che air in clouds, and of their falling down + | 


in in rain; for if we may be allowed to ſuppoſe that when 

” e ON is heavieſt, there is ſome —.— 

tween its 

between Water and oil; the vapours according to the known 

has of fluids muſt needs aſcend, and ſo long as this proportion 

continues, they muſt neceſſarily float in the air; but when the 
vity of the atmoſphere, is changed, the vapours muſt fall 
wn again: No let us ſee whether this agrees with obſerva · 

tion and experience; and firſt as to the aiceot of vapours, 


there is no determinate inſtrument which will indicate their 


aſcent, ſo certainly as the barometer does the change of the 
air s weight ; for our common hygroſcopes are not very exact ; 
beſides their cha by moiſture ſeems to ſhew rather the 
falling than the ”w f vapours;. yet there are two or three 
obſervations which ſeem to be certain indications of their 
aſcent; as, firſt, if the horizon and the remote hills ſeem 
ſmoaky and inconſpicuous, ſo that nothing can be ſcen at any 
diſtance, even tho the heavens be not cloudy, but clear, and 
tho there be no fog, nor any coping of clouds on the hills, 
which rather indicate the falling of vapours: Again, if, upon 
turning your eye to any diſtant part af the country round about 
you, it appear in an undulating motion, called by the country- 


people in Qotland ſummer-colts, this ſeems to be a ſign of the 


plentiful riſing of vapours; for this is was! occaſioned by look- 
ing thro' an unequal waving medium, which 

inflexions of the beams of light; juſt as an object ſeems to have 
a tremulous motion in all its parts, when viewed thro {moke ; 


| Another indication of the aſcent of vapours ſeems. to be the 


copious riſing of ſteams above waters, marſhy grounds, and 
fens, frequently obſerved. in, froſts, and cool ſummer - nights: 


the redneſs of the. ſun, ſo as to be 


o theſe gy abs 20860 | | 
looked upon with eaſc, and of the moon, a conſiderable time 
before ſetting, or after riding : Now Dr. Garden affims he 


made the fore going obſervations, when the mercury was riſing, 
| and conſequently in the increaſe of the atmoſphere s gravity; 
bat on the contrary, when the mercury has been low, and fo 
the gravity of the atmoſphere leſs, he abterved none. of theſe. 
effects; bu 


+. 


t the remote hills appeared clear and diſtinct, and 


* 


* 


no waving was obſerved in the air, ner ſtcams from the Waters: 
are 


To account ſor that great light. 
a Account, for that, great Hoke, 


| 4 portion be- 
pecific gravity, and that of the fluid of vapours, as 
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are ſome nights to be ſeen towards the north, and which he uſu- 
ally obſerved to happen when the mercury has been high; he 
ſuppoſes that their a 8 in that quarter of the heaven, 
where the ſun is then Lis the horizon, is owing to the aſcent 
of the vapours ſo high in the atmoſphere, as to be beyond the 
earth's ſhadow in that part of the horizon, and ſo, by refra4. 
ing the beams of light towards the ſpectator's eye, to cauſe that 
6 "ha and thoſe Capre Salrantes; it may be confidered alfy, 
whether the red ſky in the evening, which betokens fair wes 
ther, does not proceed from the height of the clouds, occy 
ſioned at that time by the encreaſe of the ſpecific gravity of the 
atmoſphere: Now as to the falling down again of the vapour, 
itt is viſible by their gathering imo thick and dark clouds, by Þ 
the falling down of clouds and miſts on the tops of hills, and 
thick fogs in the air, and by their dropping down in rain, 
ſnow, c. and that theſe do uſually happen, only when the 
mercury ſubſides a little, and conſequently when the gravity 
of the atmoſphere is leſs, appears from the conſtant obſern- 
tion of the changes of the barometer: Againſt this it may be 
objected, that it has been often obſerved, that even when the 
mercury in the barometer is riſing, there will be rain, and 
particularly, ſometimes in north-caſt winds: To this it is av 
ſwered that if the clouds have been carried for ſome time to 
wards one quarter of theceavens by the winds, and then if the 
winds ſhould ſudderly ſhift to another quarter ; theſe vapour, 
which were formerly ſcattered into ſmall particles, and ſo did 
eafily float, are ſuddenly driven together into ſmall — and 
ſo neceſſarily fall down in rain; and therefore the falling o 
rain, whilſt the mercury is riſing, is only obſervable upon the 
ſudden change of contrary winds, - 6 
In the next place Jet us confider whether thoſe frequent 
commotions in the air, which we call winds,” may not be ac. 
counted for on the tame principles; that known definition of 
Archimedes is univerſally acknowledged ; viz. that the parts 
leſs preſſed give way to thoſe that are more prefſed; ſo that i 
there be any portion of a fluid of a far leſs preſſure and rei 
tance than the reſt, the whole fluid runs in a current thither, 
till all be reduced to an æquilibrium: Now it is evident that 
the preſſure of the air is not always the ſame; and it is ver) 
probable that the gravity of the air is not alike changed 
throughout the whole atmoſphere in an inſtant; now this ſup- 
1 affords an intelligible account of winds from the 


nown nature of fluids; for when the air becomes Rees 
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lighter in one place, or its preſſure is leſſened, the neigh li- 
bouring parts of the atmoſphere, whoſe weight is not thus 
diminiſhed, run thither in a current, till the atmoſphere there- 
abouts be reduced to an æquilibrium again; and according to 
the portion of air thus changed, and the leſſened or acquired 
degrees of weight and ſpring, the currents and winds are 
ſtronger or weaker, and of a longer or ſhorter continuance; 
Now obſervation and experience do agree in this, the mercury 
being found to ſubſide tor the moſt part in the barometer at 
the rifing of winds; or at leaſt it is obſerved to be in motion, 


| and either riſing or falling, and conſequently there is a change 


in the preſſure of the atmoſphere at that time: But the great 
difficulty ſtil} remains, how to account for the different changes 
of the ſpecific gravity of the atmoſphere ; and of 'this there 
can hardly be expected a fatisfaftory account, till we come to 
know the cauſe of gravity in general, and that of the-weight 
of the air in particular; and therefore to ſuggeſt two or three 
hints, which may perhaps incite others to confider the matter 
more narFowly ; it is now, in the firſt place, almoſt generally 
owned, that there muſt needs be a fluid much more ſubtile 
than common air, and of a far greater preſſure than it, which 
is the cauſe of the continuity and coheſion of all terreſtrial 
bodies, and in which the air ſeems, as it were, to float, and 
to have the ſame relation thereto, as vapours have to air; and 
therefore if we could reach its nature and properties it might 
be conſidered what influence this might have on the change of 
the air's gravity : Or, ſecondly, ſeeing the affuſion of one 
_ into another in chymical preparations will alter its ſpe- 
cific gravity, ſo that the bodies, which were formerly ſupport- 
ed therein, will fall down and be precipitated, as particles of 
gold floating in Aua Regis will be precipitated by the affuſion 
of another chemical colour, it may be conſidered, whether 


| plenty of nitrous ſteams, or ſome ſuch mixture may not alter 


the air's ſpecific gravity: Or, thirdly, we may poſſibly come 
to a nearer reſolution of this, by conſidering the influence of 
heat and cold on the ſpring. of the air: The air hath' this 
peculiar property, that it is endued with elaſticity, às well 
28 gravity, and therefore we are to conſider what influence the 
change of its ſpring may have on that of its weight; and it 
ſeems evident that the encreaſe of its ſpring diminiſhes its 


| weight, and the leſſening of its ſpring encreaſes it; for on the 


encreaſe of the airs ſpring, the air is rarified, and ſo a leſſer 
portion of it preſſes on the ſubjacent fluid; but when it 56 
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number of rows, muſt needs have a leſſer preflure on the mer. 


Sui ans in America; in Guinea, Congo, and Ethiopia in Africa; 
in the Eaſt- Indies and the Maldives, they have almoſt continui 
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1 Leid and heat have on the weight of the air; and a cold wind 
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leſſened, the air is condenſed, and ſo a greater portion of it 
preſſes on the ſubjacent body; for inſtance, let us ſuppoſe the 
ipringy ine of air, to be like the ſpringy hairs of wool, 
or the ſpring of a watch, and that ſeveral millions of rows of 
them go to make up the cylinder of air, which from the top 
of the atmoſphere prefles on che mercury in the barometer, 
and keeps it ſuſpended to the height of 430 inches; if we ſup- 
poſe this air to be rariſied, fo that all its ſpri articles ex- 
pron themſelves, and therefore ſome thouſands of theſe row 
removed from this cylinder; this now confiſting of a fewer 


cury, 10 that it will probably ſubſide to 29 inches; and thu, 


it continues till the ſpring of the air be weakned, and ſo the 


articles be again crouded into a ſmaller ſpace : Now if this 
found to hold in the theory, experience ſeems very well to 
agree with it; for Dr. Garden had obſerved that in cold weather 
and ſharp froſts the mercury riſes higheſt in the barometer, and 


if foreign meaſures agree with ours, that it 1s uſually 7 


here than in France or Italy; to this he ſubjoins two or t 

obſervations, which may ſerve to confirm what has been ſa id; and 
the firſt is of the courſe of the weather under or near the Line; 
as to which Purchas in his Pilgrim aſſerts, that in Braſil and 


floods of rain from about the beginning of ''May to the end of 
Auguſt, which they call their winter; and the reſt of the 
months of the year, fair and clear weather, and which they 
call their ſummer ; ſo that when the ſun is neareſt them, they 
have conſtant rains; and when remoteſt, fair weather; and 
this, among other cauſes, may be owing to the rarefaction of 
the air; and the leſſening of its 2-4 e gravity, ſo that the 
vapours in the neighbouring parts of the air do all flow thither, 
and deſcend in floods of raip; and this is reckoned to be the 
tauſe of the inundation of the Nile, and ſome other rivers; ſo 


eee may alſo be the reaſon, why thoſe countries, which 


rder on them; and are ſomewhat remoter from the Zine, ſuch 


us Egypt and the like, have ſeldom or never any rain: The 


ſecond öbſtrvation is on the baroſcope, vis. that when the 
wind is north, north-eaſt, or north-weſt,” the mercury ever 
riſes, and ſo the air is heavier; but when the wind comet 
from the ſouth; ſouthleaſt, or ſouth-weſt, it falls, and ſo the 

ity of rhe air is Ieſs;' by which may be feen, what influence 


* 
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laid to ſwali the fails of a ſhip more forcibly than a warm 
wind: The third obſervation is on an experiment of. the ho- 
nourable Mr. Boyle, who made by diſtillation. a blood red 
liquor, which chiefly conſiſted of ſuch ſaline ſpirituous parti- 
cles, as may be obtained from the maſs of blood in human 
bodies; this liquor is of ſuch a nature, that if \a_glaſs phial, 
about half filled therewith, be kept well ſtop the . 
vill remain quiet without emitting any ſmoke; but if the 
phial be unſtopped, ſo as the external air be admitted, in a 
quarter of a minute or leſs, ee white ſmoke will be cle- 
rated, which will not only fill the upper part of the glaſs, but 
be plentifully diſcharged into the open air, till the phial be 
again ſtopped: And a little after, he adds, that if the unſto 
ped Shel were placed in YVacuo, it would not emit any viſib 
ſteams at all, nor would they ſo much as appear in the upper 
part of the glaſs that held the r 3 whercas, upon gradually. 
whe the air, the fumes would firſt riſe in the empty part 
1 ; N 
ar likewiſe when d ſpirit, tho 1 ined unſt 
accompany it, and the red ipirit, tho it remained unſtopped, 
99s ed no more fumes, till the admiſſion of new 8 
far Mr. Boyle: Such then was the proportion between the gra- 
vity of the vapours of this red liquor and the air, that the latter 
being in its ordinary degree of gravity,” the vapours aſcended 5 
but the gravity of the air being much leflened in the recciver by 
exhauſting much of it, and ſo expanding the ſpring of the relic, 
it was incapable of elevating theſe vapours.  _ 1 


The Gravity of the Air; by Dr. Wallis. Phil. Tran Ne 191, 
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, and from thence into the capacity of the receiver. 


| PH B notion of the weight and ſpring of the air hath been - 


4 f well eſtabliſhed by innumerable experiments, that 
hardly any conſidering pe now doubts of it; and it hath 
baniſhed the notion of a Fuga Vacus, formerly received, by 
ſnewing an efficient cauſe of thoſe effects, for which. before we 
could only pretend to à final cauſe: The firſt hint of it was 
_ to Galileo s diſcovery, viz. that water, by pumping, 
could not be raiſed higher than about three ot four and thirty 
foot of our I. 2" meaſure; which was a certain argument, 
that the cauſe of thoſe effects, commonly aſcribed to a Fuga 
Vacui, was but of a finite force; whereas, if nature's ſhunning 
a vacuity had been the true cauſe, it muſt have operated with 


out limitation; upon this, that Zyncean. philoſopher, as he 


ewiſe when the air was pumped out, they would alſo 7, 


to proceed 


our common air, may be matter 


— 
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; 7 called, did happily light on the counter - balance of the ar 
a gt nn Air, which before wy 
thought to be a light body, was but com paratively fo, and had 


2s" the true cauſe; 
indeed a poſitive gravity, tho? leſs than that of other bodicy, 


purſued by Torricellio, Galiteo's' ſucceſſor, who rati 
argued; that if the counterpoiſe of the air was ſufficient to ra 
and ſuſtain water at that height, and only at that height; they 
u mult be 4 juſt counterpoiſe to a lighter liquor at a greater 


_whith we are converiant with: This notion was 99 


| height; but to 4 heavier, at a leſſer height; and making ar 


eſſay thetcof on quickſilver, he found it to ſuceced accor ing. 
5 ; and in a juſt proportion to the reſpective gravities of thole 
flaids: And he hath,” by this means, made the experiment, 
commonly called the Torricellian, much more manageable 
with quickfflver, in tubes of about 33 inches Engliſpb meaſure, 
than before with water, in much longer tubes: In purſuance 
of this notion; we find, by ſeveral ſorts of baroſcopes, not only 


that the air hath gravity, but that it hath a different gravity a 


different times, and in different places, according as its counter 


poiſe is capable of ſuſtaining-quickblver at different height; | 


iometimes a little lower than 28 inches, fometimes a little 
higher than 30, and at other times at ſome mean height; which 
different we 


, and partly, as Dr. Garden has rightly inti- 
ated, to cauſe the difference of weather and winds: That 
re is in the air a body more ſubtile than the fumes and 
vapours mixed therewith in our lower region, and which, toge- 
ther with them, conſtitutes that heterogeneous mixture, com- 


2 called air, ſeems to be very certain; but whether that 
ſubtile 


body, be, as Dr. Garden ſuppoſes, much heavier than 

o doubt; and Dr. Walli 
rathen thinks it is not, not having hitherto had any cogent 
experiment, either to prove it heavy or claſtic; but it may, 
for ought is known, be void as well of weight as ſpring; and 
what is found of either in our common air, may be attributed 
to the other mixtures therein; and the air being of a different 
avity at different times, and in different places, may be con- 
red as a fluid, whoſe parts are in ſome places heavier, and 


in others lighter; and therefore it is much the ſame thing, as if 
they were different fluids of different ſpecific or intenſive gra- 
vities one from the other: Now, when ſeveral fluids, or ſeveral 
parts of a fluid, are thus of different weights; they will from 
the general nature of heavy fluids, when undiſturbed, change 


places 


ht of the air may reaſonably be ſuppoſed, partly 
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veſſel: And the fame thing will happen, if ſome parts of the 


wiſe, a greater degree of lightneſs than the other parts; a8 
when water, beer, or other thin liquors are gradually heated by 
a fire underneath; the lower parts, being ſirſt warmed, aſcend 
to the top, whilſt the colder. and heavier ſubſide; whence: the 

is warmer than the bottam'; but, in caſe: what is heated, be 
ofa thicker conſiſtence, ſo as that the parts cannot readily. ſhift 


as theſe, Dr. Garden doth well obſerve, that ſome patts o che 
air being thus, by rarefaction, or increafing its ſpring, or other- 
wiſe, become lighter than others; theſe heavier parts, cuſhin 
into the place of the lighter, may cauſe a wind ſrom the 

ts: And this ſeems to be very true; tho ſuch ace idants 

ppening very variouſly and uncertainly, will cauſe ſuch 
—— of motions, and diſturbance of each other, that it 
will be hard to reduce them to = certain rule: But to this, 
Dr. Vallis adds the earth's diurnal motion compounded with 


ii , 2.0” 


retarding the other; and the difference of the latter at different 
times of the year, by reaſon of the obliquity of the ecliptic, 
and at different times of the month, becauſe of the moon s 
different poſition, hereby the annual motion of the earth 18 
affected; and the different place of the earth and moon, as to 


t alſo the winds; eſpecially the breczes and trade - wind, 
which at certain times of the day, month, or year, are obſerveil 
to blow conſtantly, or moſt frequently from a particular point 
And it is a thing not fully aſcertained, that the body of carth 
and water, or the terraqucous globe, is exactly ſpherical, being 
poſſibly an oblong ſpheroid,- with a longer atis from polo to 
pole, than diamcter at the equator,, which, together with the 
compound motions above mentioned, may conſiderahly diſturb 


the air: Nor is it certain, that ſea and land are-lomadequately - 


adjuſted, that their centre of gravity, coincides with their centie 


of magnitude, and thus the confuſions in the motions: of the aic 
will become greater. r e uc 516 Fuß „ 
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places with each other, till the heavier becomes loweſt, and 
water, beer, and other liquors, are put together into the ame 


fame liquor, do accidentally acquire, by expanſion, or cher. 


places, that at bottom will be hotter : From ſuch conſidergtions - 


its annual; the one in ſome parts acce lerating, in others 


the aphe lion or perihelion of the one, and the apogæon or peri- 
an of the other, ſeem greatly to influence not only the tides, 
1 


From 
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From the comparative weight of the air at different time: 
Dr. Garden deduces the riſing or falling of vapours; and the 
is certainly to be admitted; only Dr. Wallis adds; that the 
| ſtatical principles do chiefly then take place, when: things are 
in other reſpects at reſt; but when they are in motion, it i 
oftener otherwiſe; and in ſuch cafes, we are, beſides the 
reſpective gravity, to take into 3 the 2 
e, or impetus, ſuperadded to the tive gravity of the 
* 'of g tharia a jet of water, ths — — u 
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| 
| ” Into the air to a great height, not becauſe it becomes lighter 
; - than air, but on acconnt of the impreſſed force: And thi 
Dr. Wallis takes to be the cauſe of fumes, v s, Eee, 
which aſcend in the air 5 not that they are Tighter than ir, but 
becauſe they are impelled upwards, either from the bowels o 
ſurface of the earth by an external force: And that ſuch fume; 
are projected upwards from the bowels of the earth, and ſome 
of * with great violence, is undeniable, from the inſtance 
of earthquakes and other eruptions; and to ſuch cauſe 
Dr. Wallis attributes. the origin of winds, and the aſcent of 
moſt other things into the air: Dr. Garden ſnggeſſs another 
notion of great importance as to this affair, and that is the 
weakening or ſtrengthening the ſpring of the air; and this latter 
is either by compreſſion or 5 heat; for if the ſame quantity 
of air be compreſſed into a ſmaller ſpace, its ſpring becomes 
ſtronger; as is plainly ſeen in the wind-gun, and other com- 
. — engines: Again, the ſame quantity of air included in 
a cloſe veſſel, will, by the 8 of heat, have its ſpri 
ſtrengthened; as is obſervable in all thermometers: If the 
ſpring be ſtrengthened by compreſſion, it is manifeſt, that the 
2. gravity muſt be thereby encreaſed, becauſe the ſame 
uantity of air, and conſequently of weight, extenſively taken, 
| yon contracted into a leſs 2 which therefore muſt be 
intenſi ve ly heavicr, as being the ſame weight in a ſmaller bulk; 
now this may poſſibly as a greater preſſure, or ſtronger ſpring, 
force up the vapours under it with a greater impetus, and ſo 
make them fly * and not become lighter, but rather the 
contrary, as bee them cloſer together; much leſs make 
them ſpecifically lighter than the air itlelf: If che ſpring of the 
air be — * heat; this rather diminiſhes its intenfive 


gravity, by dividing its parts farther aſunder, whereby it takes 
up a larger ſpace; now, in caſe this air be, by a cloſe veſſel, 
ſo confined as not to expand upwards, it will certainly prels 


the ſtronger on the ſtagnant mercury below, and make that in 
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the tube riſe, higher; but in 55 it be, unconfined, id in the 
open air, it may as well cxpal I. itſelf upwards, by making 
the armoſphere in this part ſo much the higher; nor 1s thers 
any neceſſity as to the ſubjacent parts, that the atmoſphere 


fall be every where of the ſame height ; for the laws of ſtatics, 
ly 1 , without 


4 


as to the ſubjacent parts, may be.cqua Ec | 
it, the greater. altitude compenionng ji, he lexity of the 
arts; as when a portion of the ſez is covered with. a fest of 
'F the Dur rts are equally preſſed, 7 y by the Water, 
und partly by the ſhips, tho the tops of the Rips be higher 
over ſome parts than. the ſurface, of the water over others; - 
only, in ſuch caſe, the, upper part of the N being 
fluid, may flow over the other parts on cither ſide, if lower; 
and ſo leiſurely. reduce itſelf to an equal 9 all parts; 
But tho' the {pring of the air, encteaſed by heat, FAY hus 
expand itſelf upwards, yet becauſe. it preſſes every way, it 
muſt alſo produce the fame effect downwards, 1 
preſs harder on what is below it; and becauſe it will require 
time to work upwards. gradually, before the effect reach the 
top of the atmoſphere z and becauſe by ſuch a dilatation of is 
parts, more ſpace..is left in the intervals, to receive what is 
prefled ; it is reaſonable. to believe, that in ſuch caſes, the 
preſſed vapours, all other things being alike, may riſe more 
copiouſly, than when'tbe ſpring of the air, for want of heat, 1s 
els ſtrong; the rather, becauſe the ſame heat, which thus 
firengthens the ſpring of the air, doth alſo rarify the vapours, 
and make them li hter; and it may alſo cncreale the Tubter- 
rancous heat, or i AE elſe it is, that drives them upwards; 
notwithſtanding all which, we baye more rains in 'winten,  - 
which ſhould argue, that more vapours do then rile dine of 


them : But Dr. Wallis ſuſpetts, that in this whole. buſineſs of 
engthening the ſpring, we may be iinder a miſtake; an 

what we think to be produced on the open air, is really effected 
on the quickfilyer, or rather on the air latent therein: And 
the doctor explains himſelf thus, we find in very hot weather, 

and alſo in Koſty weather, that the quickGilver in the tube 

commonly ſtands very high; from whence we are apt to con- 
clude, that therefore the outward ait prefſes very bard on ls 
ſtagnant quickfilver, without the tube; which account; accord- =» 
ing to the doktor, ſeems. not to be ſatisfactory; for, be ſays, 
we are to conſider, that, in filling the tube with quickfilver, 


before it be inverted, if great cafe be not uſed ro cleanſe i "YN 
from air, many aerial particles will remain mixed therewith; 
Vot, II, 3 . , U uU 4%, 2 1 which, 42 | 
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which, while their ſpring is weak, are eaſily preſſed by the 
weight of the quickſilver ſo cloſe, as hardly to be diſcerned 
otherwiſe than by the effect; but when by the external heat, 
their ſpring is ſtrengthened, they 8 and cauſe 
the quickſilver to Wel in bulk, without encreaſing its weight, 
and conſequently to ſtand higher, tho' not to preſs heavier; 
1 Hig ame ſolution may poſſibly ſerve for its ſtanding ſy 

nigh in frofty weather; for it is known, that water, tho it 
contract with cold, yet, when it is frozen, it expands itſelf, 
which makes ice hghter than water, and ſwim upon it; no, 
if in the quickſilver there be lodged particles of water, as well 
as of air, we have either way an account of this phanomenoy, 
if both be alike expanded by freezing; for the quickfi]ver vil 
ſwell, and ſo ſtand higher, without encreafing its weight; and 
_ conſequently. without arguing a greater weight of external air 
pre ſſing on the ſtagnant quickſil yer. 
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De Ai er non had a ſort of honey - comb from the iſland 
| Canenne in North America, of a different make from 
the European; it conſiſted of fmall bottles, or bladders of war 


* 


of a browniſh colour, inclining to black, as big as olives, and 


ſhaped like the Spaniſh olives; they hung together in cluſten, 
almoſt like a bunch of grapes, and were ſo contrived, that 
each of them had an apertute, during the work; which wa 
cloſed up again, as ſoon as the veſſel of wax was filled with 
honey; and then the bees go to work with another veſſel: 
Tbey ordinarily lodge in a hollow tree, or the cavity of 4 
rock, by the ſea-· ſide ; theſe being the propereſt places to 
ſecure themſolves from ſuch 1 are greedy of thei! 
honey, and therefore: moſt likely to moleſt them; and. they 
have the greater need of this precaution, becauſe they arc 
more liable to be diſturbed than ordinary bees, as having no 
ſtinge: When the combs are removed, they, muſt be car 

gently, and in the ſame poſition they lay in: The honey itſelf 
15 as clear and liquid as rock - water, and hardly to be diſtin- 
guiſhed from it by the fight; when you would take it out, 
you mult piorce every bottle with the thorn of a wild palm, ot 
2 pin, a litele more than from the bottom; for if you pietct 
it lower, there is a ſediment, whoſe thickneſs hinders 1 
running: This honey is thought to be one of the moſt 2 
ble liquors in the world; if a quantity of a good gals, 110 
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half a pint be drank faſting, it will give two or three ſtools; in 
about two hours time, according” to the conſtitution dg the 
but if drank at meals, it docs not purge at all: Amber- 
aſc is ſuppoſed to be nothing elle, but the wax mixed with 
e honey, Which falle into the ſea; and is toſſed about in the 
waves, between the Tropics. 10 17; 20H 67 4441S; up 2775 
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A Hygroſcope; by Ar. Will. Molyneux, Phil., [Eran 
CT HIM OE} I (4; — 11 Ne 172. p. 10322 9 „Her 2 3 
B, Pig. 8. Plate IX. is a whip· cord about four ſbot long, 
tied faſt to the end of à hook A; at the end ofthis whip- 
cord there hangs the weight C, about 4 pound or ſometh in 
more; this weight is fitted at the end {das to receive 
the index D; under theſe is placed a graduated cirele on 
the board E P, fixed by a bracket againſt the wall? When all 
things are thus fitted; the moiſture of the air twiſts the rope, 
and gives a motion to the index over the diviſions in che gra- 
duated circle ; and again, as the air grows drier, the cord 
untwiſts, and brings back, or reduces, the index by 2 contraty 
motion: What gave Mr. Molyneue the firſt hint of this, was his 
obſerving all w_ tied at both ends to be much ee aud 
harder ſtretehed after rain had fallen upon them, thamthey 
were before's now he concluded, that if he could, as it were, 


tie a rope at both ends, and yet allow one end à power of cir- 


cumvolution, ix would produce the defired effect; and the 
weight Chung at the rope ſeemed to do this; for ir fixes, a0 it 
were, the end ef the rope B, and yet its it to twiſt and 


| untwiſt; the reaſon! of which is plain, for the little particles 'of | 


moiſture; in ñnuating and ſoaking into the cord, ate like to 
many wedges, which muſt needs ſhorten the rope, asu bladder 
ſhortened by being bloun up, whereby it will raiſe a great 
weight; but the eaſieſt way for the rope A B to fhovtem,vand 
raiſe up the weight C, is to do it ag a ferew gj fbr itſelf is ont, 
its ſtrands being twiſted, and each thread therein ſercw.wiſ, 
conſequently. he index muſt have a eireular motion? To make 
an experiment ↄſ this, he 'wetred a cord; and hung it up win 
the weight at the end of it, and he perceived that as it dmed, 
it untwiſted,” and that too very quick; ſo as to. be pere ved by 
the eye; after the cotd had ſb fat untwiſted, as he thought it 
ad come to that degree of dryneſs} that the preſent conſtiturion 
of the air would permit, he took a ba ſon of warm water, which 
emitted a fame and ſteam, and placed it under the cord; 
immediately the cord began to twiſt again very quick, and f6 
#74 | U UW 2 8  - conth- 
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continued till the water ceaſcd its ſteams, or was removed, and 


then el it je et gan, to, untwiſt ; he then gently breathed 
upon is and. he fay according to his cxpeRation, that eiphe 


70 ten hreathin twilt it five degrees of a circle; after 
this, he he expol Tu be to the air only, and he found it to obey the 
hereof FEY nicely; not the leaſt ſhower falling, at 


not preſently twiſt; and when by rilin clouds a 


which it 2 


change t of un-ſhine; fo that it ſeems to be the niceſ 
hygroicope hitherto uſed; One of the” —— defects of moſt 
hygrometers is,. that they grow. weak \ ge, and do not fy 
nicely obey the alterations of the air, ei 10 kept, as when 
firſt made; but ghar, gf the preſent i invention be fu je to the 
ſame fa 15 time muſt determine: The alterations 4410 of the 
air, 255 give this Log of h de 6ſt pe more that one turn; now 
us, 4 re Me ck and the * 3 of the —_ hard to 
00k propoſes in s micrography, con- 
of a. wild LES To remedy his hs yolk A, 
$7 no turn or. "motion; therefore the middle 
| 1155 but one 11 00 "and the index D placed there vil 
.b 25 turnz and what is bere ſaick of two turns, and 
1216 


rel 


copay the 


f-rurns and parts, or Points in the rope. 


7 8c"; Barnacle and French —— ith ax; * 
min N nyo * Tancred Robinſon, Phil, 


Tranſ. N 172. P. 1036. 

T HERE Z are ſo N miſtaxes amongſt naturaliſts and 
.\,tlQme. learned men, concerning the bird” called Macres 
3 Paris, and in other parts 0 France, 5 Mast pul, or Diable de 
Tie 72 5 Nj ſukje ct may ſeem "worth the enquiring into: 

t it ns -days, and during all Lent, taking 
b lh a. ſea animal with cold blood, or elle 4 
ul generate ct ir from rotten wood floating on the ſea, 
TH, fruits f. ja ling into the water, and there trans- 
=o Bag Ab , or clic from a kind of ſea- ſhells adhering to 
old. plan! bottoms of ſhips, called "Coles  Anarifere; 


h X 


E _ airs he 2s, 4100 the' Macrenfe itſelt, is oviparous 


654 the ſnells themſelves contain a 
— . het 0 h ſpecies, as the oyſter, cockle, and 
— o Geer Wat led into che firſt error by 'Gyraldus, 
Pet Þ1us, « and Turner; Sir Riberr Moray fell" into the third 10 


fair day became N the cord' was immediately ſenfible 
ol an in 755 ſen ble of their vaniſhing, and of the | 


point G, may be accommodated: to any other 


- Yor we yy © Shin os on ow we a coy. 
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uſt miſtake; Sir Roberr ue and M. Graindorgo have, 
it is true, confated theſe equivocal generations of the Bark 


nacle and Macreuſe; yet they both make them to be he 


fame bird; whereas they are of different ſpecies; the Gar, 
nacle being of the oy. the” Marrtuſe? of the duck- 


f 


oviparous, is beyond all doubt; -the anatomy 


See and the, cy, 
kind: That th. Barnaclie and Matreuſe are 7 of them 


their Parts 


ſerring ſor generation, their laying egge, and ſbmetimes 


breeding amongſt us, are all eyident proots thereof: M. Car 
tier in his Trait de Ja Macreuſe affirins the French Marreuſs 
to be the greater Coos, of Belloniys, and Mr. inn. 

to be of the ſame opinion in his e 
learned men take it for the Pin of the Fulle, and" 1; 
Men; others take it for a fort of ducker or diver; but the 


French Macrenſe is: of the duck-Kind, ind is he $55," or 
«= 327 ribed by Mr, Rap it is fteqdentiy ta- 


ken in nets p er water, on the coafts' of Nord, 


edog. and Provence; and in great numbers at de mouth 


of the Hine; and Dr. Robinſon had ſeen it on the Zaruna of 


Venice, at the mouths of the Brenta, Addefis' ind the Po," as 


| alſo on the, Mare Mortuwn. and the lake 4orrngs; whete he 
nd Afing over 


obſerved many qther water-fow] feeding upon, and 
that water, ſaid, by many to kill birds at a diſtance; dpd ſeveral 
land-fowls were, obſerved to fly over that lake withviit the 


leaſt diſorder ; but perhaps the poiſonous teams,” if there are 


they may be-altered by new effluvia inte rming 


any e e that lake, ſometimes; vaniſh kae e ig 
or elſe gled with 
them. 1 a 8 33 1 4% 
The Tee near Grenoble in Daiphine, Herman. 
rank 
Canton of Trihurg. and that not far from CYatawin Poland, 
do agree in many particulars with that near Wigwt in Lanca- 
Hire; as in being actually cold, yet inflammable and taking 
fire at a diſtance, upon the Application of any Iighted' body; 
which the boiling.ſprings near Perot will nor do; but this is 
10 be underficgd. of theth- in iet füt e e When te: 
moved from thepce, peither the waters nor; theit earths will 
oduce any ſuch phænomena, as boiling or flaming?'Tt is af- 
ed of the burning fountain in the palatinate of Cracom, 
ing the water a dark or pitch-like ſubſtance 


that upon. - ark. or pit. - 
may be ext „which cures the moſt inveterate ulcers in a 


ſhort time; and that the mud itſelf is very powerful againſt 


ſhenwatis, and goury pains, pale, ſcabs, ., "The aha 
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; bitantsof an adjacent village, drinking much of this ſpring, 


rally live to 100 or 150 care, 3 
tive vieewe of the water. 4 * « 


o the ul. Cloths 3 2 Dr, Robi rid. Phil, Trax; 
Fd nit. 36 eee 125 Feit 14 


HE iticombuſtible linnen was greatly ſongs by the 
" ancients, amongſt hom it was mote common and beer 
| — than it is now j nor is it at this day of ſmall value in th 
country where it is made, 4 Chin cover, which ig 2 
115 inches long, bein e 80 tale, that is, 30. 13's. 4d. 
Tbe rea of uch A his been either donbred or denied 
by vary} authors; wha; tho“ they owned ſuch à miner 
26 bt ory out of whoſe 'wooly part, this ſort of Iinnen wa 
always #nciently ſaid to be 2 Fer ueſtioned the 
= of its having actually been dents: Dileconpins res 
very incredible, that it ſhould be woven into cloth, b 
_ of ita * and Schildins in his commentary on 
abſolutely denying it: It is true Focbornius does not i= 2 
_ that there — ſuch linen amongſt the 7/4715, ' where 
materials grow, —— A — funeral Throuwds for 
the of their eſerve their aſhes diffin 


from thofe of the — — in hh they were burnt; but 


whether the Romans ever uſcd it or pot, Pr. Plor pretends tn 
to diſpute,” only y it is certain they might, had they ſb'pleated; 
for PH fays ex 9 „chat he himſelf had feen 53 
Atte b 't Len the ebe ir u real Re 
were cat into the fire, by which means they were better 
ſcourtl and looked fairer” and clearer than if they had been 
waſhed in witer; now if they had ſuch napkins, they mipht 
| doubtſeſ# have'had'ſheets of it too, arid /have* put them 10 the 
uſe abyvyernentivned, had they thought"it' expedient, as it i 
faid the Tartarian princes and others dof at this very tay: 
That this lionen was well known to the ancients,” we 75 
beſides the teſtimony of Pliny, that of Culius Rod; 8 
jaces both the materials and manufacture of it in India ; and 
. Vineens mentiom it to be more particular! — 29 in 2 
of which, he ſays, ſent” 175 
| 4 it is alſo mentioned by Vario, and Torres, 
his — upon him de Lingus Latina, a a thing not 
be confithed'by fte; Gg. Ag ritola relates that there was y 
"mantle of this linnen at'7/e#eburg'iti Sarony, and Simon Majoln 
de Dieb. Canicwl, Part. 1. Colloq. 20, fays, he ſaw another of it 


at 
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Louuainu expoſed to the fire; F that 
ps Podocattarus a Cyprian knight ſnewed it publickly -at 
Fenice, throwing it into the fire without ſuſtaining any FN 5 
and Mr. Loftels in his voyage to alp, n a 1 
curious cabinet of Manfred 5s Septella, canon of Malus, M 
was ſhewn a purſe of it by the prince Palatine 4. es 
a he eng put in. 6006.0 burning charcoal, till it 7 
red hot without 0 any damage; * beſides. theie teſti⸗ 
monies, 2 piece of this linnen was made to Laaer 
l London and Oxford. od: eretra tes 0 

This lanuginous mineral bath fevcral names, ae, f. Amign- 
thus, becauſe it is ſo far from being ſpoiled in N that it 
rather 32 ng a new luſtre. 2. Aale flo, ih 0 is, aa 
gui 3. Salamandre or aal wogl — from the 
r n e e to be made anciently of Mt... arc 
gent pane Le PM; according to ricala 7 on the 


5 ue without Y, it is otherwiſe dale _— 

the diſtingui epithet. Plumeum, taken from Ks downy 
* 2 it from the other alums.. 3, From 
h e rey colour. of irs kanugingus part, it is 68. | IG 


ome Polis, % others Cor/oedes, and ſrom its like 
| hoary fibres k/ ſome. ſort of matweed,, Sparrapoh. 
its aptneſa to be ſpun into thread, it is alſo 7 — 
tank with ſome 2 epithet, taken 
ſuch as Acbeſtiuum or * — or from t 
py Gand, it 5 Neale in general Zinum Fel 03 
flax and in 2 ular, Linum Iudicum, Creticum, & 
Carpaſium and Caryſtium: But beſides the places, wh Ks 
borrows names, —— is alſo; found. in Tarraty. at Namur, in 5 
Low Countries, at Eisfield in n ne, amongſt the mines in 
the old Noricum, alſo in Egypt, and in the mountains of A 
cadia, at Pureoli and in ſome. En of Haly; it eue 
been found in a ſmall iſland, called 27s I eee 


nh of Llan-Fairyng Hornwy-in, Augleſes in Wi nts 15 2915 Jas 


Naturaliſts commonly reckon it among the 

Dr. Plot judges it to be pls win Terra Lapideſe, or a muddle 
ſubſtance between ſtone e's earth; but whether the ove or the 
other, it probably conſiſts of a mixture o 5 
and a pure nt without e 00 <6 
70 er on to maturity | ſummer hong wh 

1 Heſſus proves by a ver ——.— nen 
Liquidum, ee, it, . Jus, alto docs, to. etz 3 


whuiſh milky ſubſtance, ſomewhat ioclining to yellow, that 
ſweats 


ty 


f wor or other, | 


+ rous, the ſmalleſt particles of them when 


on MEMOIR Sof the 
ſweats out of the carth, and ſmells like rotten cheeſe; of 


which having gathered a quantity at Pureols, together with 


the other ſpecies of alum, and kept it a while by him, whe 
he came to look on it again, he found it to have loſt the ſmell 
and a great part of it to be changed into Lumen Plumeun, 
the ſaline part did probably ſhoot into threads, and the pure 
earth united them, as they are found in the places where gene- 
rated, whether we ſuppoſe it to exſudate or ſweat from the 
earth, as Pliny and Mat hiolus would have it, or to be perco- 


' lated thro rocks, as it is found in Wales, its veins there run- 


ning thro”'a rock of ſtone, in hardneſs and colour not unlike 
flint: And yet it ſeems to be made of much ſuch an alum 4 
that of ohn Heſſus at Puteoli was, ſome of it being ſtraw-co- 


loured, as if it ſtill retained the yellowneſs that his liquid bi- 
tumen was {aid to have; which is a colour not aſſigned it by | 


any author, moſt of it being faid to be white or cineritious; 
ſome of it red, and ſome of an iron-colour, according to Agri- 
cola; and Dr. Plor had ſome of the Cyprian, part of which 


was of a light blue or pearl-colour, and the other part had a caſt 


of ſea· green: But however the whole mineral ſubſtance, 

found at ſeveral places, may differ in colour, yet Dr. Pla 

found the wooly part to be much the ſame; viz. of a white 

filyer-colour, the threads very fine and ſlender, yet very pon 

ar en thoroughly wet finking 

in water; whence it is 3 that it is not 2 vegetable, but 
0 


a mineral ſubſtance, it is known that {cveral woods as | 


box-wood, red - wood, Perſian wood, c. will fink in water. 


Marcus Paulus Venetus acquaints us, that it is found in 


artary, in a certain mountain in the province of Chinchin- 
thalas, and made into cloth, as he was informed by one (ur- 
fitar a Turk, ſaperintendent of the mines in that country, in 
this manner; the lanuginous mineral or Amiant hus, being firlt 
dried in the ſun, is then pounded in a braſs mortar, and the 
earthy part ſeparated from the wooly, which is afterwards 
waſhed from any impurities that may ſtick to it, being thus 
22 it is ſpun into thread like other wool, and after wove 

o cloth; which, when foul or ſpotted, they cleanſe by 
throwing it into the firc for an hour's time, whence it comes 
our unhart, as white as ſnow; which very method, according 
to Srabo's account, ſeems alſo to have been uſed in ordering 
the Cretan Amianthus ; with this addition, that after it was 

unded, and the earthy part ſeparated from the wooly, he 


ys, it was combcd, which is alſo affirmed by — 
| A 
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argument there was ſome; of 2 greater length; but whatever 
truth is in this, it is certain that the Cyprian. is ſhort enough, 
as alſo the Welſe, and what was known of it in Plinys time, 
who confeſſes that it was hard to weave, by reaſon of its ſhort- 
nels. | * 741 hy, th a 6 n . 5 2 T4 ten kr” "4 
According to the teſtimony oſ Pliny, ſhrouds of this linnen 
were anciently uſed at the royal obſequies of kings, wherein 
their bodies were burnt, in order to preſerve their aſhes entire, 
and e their being mixed with thoſe of the wood, where- 
of the funeral piles conſiſted; and the princes of Zartam do 
uſe it at this day for burning their dead; and tho it diminiſhes 
every time, it undergoes the violence of the fire, yet this hin- 
ders not, but it may do that ſervice ſeveral times, before it be 
rendred altogether uſeleſs: Cælius Calcagnanus lays, that ſome 
of the ancients made themſelves cloaths of it, with whom 
Turnebus agrees, in his commentary on Varro; and Cælius 
Rhodiginus relates that the Indiaus made garments of it, but 
Hierockes reſtrains it to the Brachmans..only:: The wicks for 
tae- perpetual lamps of the ancients; were alſo made of it: 
Marco Antonio Caſtag na, who had found. this mineral in Zaly, 
had the art of preparing and rendring it ſoft and tractable, and 
of making it thick or thin to any degree at plea ſure, ſo that it 
would teſemble a very white ſkin; or very white paper: There 
was at Oxford paper made of the Melſb Amianthus, which 
would both hear fire and ink well enough, the ink only turn- 
oy the violence of the fire, :- Pt Stent 7 0 
n order to ſhew the reaſon whence it is, that this ſubſtance 
ſhould be ſo ſtrangely privileged by nature, e muſt confider, 
that the qualities and power of the fire, according to Ariſtotle, 
are, to ſeparate things of a different and unite. thoſe of a like 
nature; whence it is obſerved: that the ee to 
take Hire, and be diſſolved by it, ate ſuch heterogeneous bo- 
dies, in whoſe pores the moſt ſulphureous, bituminous and 
aqueous particles are lodged; which being ſeized on by the 
fire, are quickly put into motion, dilated and ſeparated f and 


being thus made capable of flying away, they are at laſt con- 
ſumed, and the frame of thoſe bodies is diſſolred, whoſe 
parts were before united by them; when theſe are fled, the fire 
naturally goes out, as having nothing no left to work upon, 
except the ſalts and earth in form of aſhes, which, in all com- 
pounds do reſiſt this element moſt, and will remain after the 
moſt exalted operation it can be forced to; nor do the falts 
only of mixt bodies thus baffle the force of the fire; _ 105 

pig 


OL, H, X x 


4346 MEMOTRS off the 
 Gmple ones much more, as being more homogeneous ; as is 
es in the decrepitation of common ſalt, and exficcation of 
triol, which, when the aqueous parts are once evaporated, are 
now a pure fimple homogeneous body, no longer ſenſible of the 
fire, the decrepitation ceaſing, and nothing remaining, thy 
can be dilated farther, to break the corns of ſalt; now what. 
ever the fire cannot dilate, it cannot ſeparate, nor conſequenty 
deſtroy, or take any thing from it, except what is hete 
neous, and accidentally adhering to its outfide; which is per 
ſectly the caſe of our incombuſtible linnen, whole threads be. 
ing altogether homogeneous, and nothing elſe but the pure 
Striz of liquid alum, holding ing of ſulphur, bitumen & 
water, or any thing that is different or heterogeneous to itſelf, 
that can be dilated or ſeparated, it is in no poſſibility of being 
liable to the fire, which may indeed paſs thro' it, as we ſeen 
does when made red hot, but can carry nothing from it. 


The Difefion of a Lady who died of an Apoplexy, 
Dr. hn Cole. Phil. Tranſ. N“ 173. p. 1068. * 
fared from the Latin. . 5 

A Certain lady had been for ſeveral years afflifted with 

41 hypochondriacal, or as they are popularly called, hyſte- 

ric ſymptoms, which were ſometimes attended with a Hen 

rhagy at the noſtrils, at times ſo copious as to endanger her 

. life ; the day before ſhe died, ſhe was threatned therewith, 
and to prevent the Sanger ſhe apprehended, ſhe uſed remedie 
that were too fatall * cceſoful. for tho' ſhe did not bleed x 

the note, yet after ſhe went to bed that evening, ſhe was fud- 

denly ſeized with a prodigious head-ach, and before a ſurgeon 

7 be had to breathe a vein, ſhe died in half an hour aſiet 

Upon opening her, there was not the leaſt ſign of obſtruftion 
in the liver, only it was ſomething large, cauſing a more that 
ordinary tenſion in the Hypochondrium; there was no gall 
either in the gall bladder, which was very much contracted, of 
in the biliary veſſels in the liver; only in the bladder there 
were found fourteen concretions, moſt of which were in bull 
equal to a pea, two or three were a little larger, of a fu 
round, externally black and ſmooth, and after being a little 
expoſed to the air, they reſembled Bezoar ; at firſt view they 
appeared like aloetic pills; they were internally yellowiſh, and 
eabtily friable, wirh ſomething of a cavity in the middle: The 
ſpleen in like manner appeared found, but, like the liver, 


wi 


n ww» © 


region ; the Uerus was in a natural ſtate, tho' the ſymptoms, 
under which ſhe laboured, aze-uſually aſcribed to that Y7/cus:: 
On the right fide, ſor four fingers: breadth, the langs {ler 


adhered to the Pleura; and they were in feveral places, eſpe» | 


ally here and there about the edges of the lobes, ſo black, 
22 ſeemed to tend to a e e. The 1 


ſound; and what is remarkable, its baſe was furniſhed with a 
of fat, tho' the reſt of her body was much 


great quantit 
emaciated : — Sous opening the ſcull, the blood veſſels, which 
creep over the Meninges, eſpecially the Pia Mater, of the 
right lobe of the brain were very turgid ; upon'cutting thoſe 
veſſels of that fide of the brain, where the patient felt her 

in, there iſſued our a great quantity of ſerous blood, after 
Training which, and opening up the ſubſtance of the brain, 


there appeared a large concretion of grumous blood, weighing - 


nearly an ounce and à half; but there was no eſſuſion of bl 
either into the ventricles, or any where elſe between the mem- 
branes; neither was the left lobe or its veſſels very turgid: 
Botly the Cerebrum and Cerebellum after they had been taken 
out of the ſcull and freed; as much as poſſible, of ſuperfluous 
blood weighed 2 pounds and 14'0unces averdupols, | 


Tranſ; Ne 173. p. 1000. 
NT 200 yards diftance from the platform for great ordnance 
at Wookoich, there were three butts raiſed, one behind 
the other; the ſpace between the firſt and ſecond butt was 24 
yards; between the ſecond and third, eight; the thickneſs of 


| each butt was 19 inches; whereof 13 were of beams of 3 i 


oak faſtened in the ground, and ſct ſo cloſe, that they touc 


each other; on each fide; there were planks of oak, each 


three inches thick, and theſe were joined cloſe, and faſtened 
on both fides with iron bolts, and ſtrong wooden pins; and on 
the back, at the ends and middle there were three braces of 
elm, a foot in breadth, and five inches thic xx f 


12 3 mon was — mw an iron demi-ca 2 
ning e ie b berg of 35e e the bullet4« pound 
ns, the powder e ue 


of iron, the powder 10 pounds, which pierced the two ar 

and ſtuck in the third, ſo as that the ball was almoſt quite 

within, but the timber was 1 1 ſhivered, nor ſcarce ſplit, 3 
| EE C x 2 i 
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the butts did not feel warm; it produced the like eſſect, when 
charged with 9 lib. as alſo, when with 8 lib. of powder: The 
| ſecond experiment was with an iron demi-cannon, having 2 
taper bore, and being 3600 hi in weight, and four inc 
longer than the former ; the iron bullet was 32 lib. and 
der 4 lib. which in three trials ſeemed to have the ſame 
rce with the firſt: One of the ſhots, piercing the ſecond 
butt, and lighting near the edge of the middle brace of elm, 
tore it, but by its yielding, the bullet glanced aſide off the 
third butt, and entred into the earth: The third experiment 
was with a whole culverin in braſs of 35 30 lib. in weight, 11 
foot 1 inch in length, with a taper bore; the iron bullet wa 
18 2 in weight; the powder in the firſt trial was 10 li 
in the ſecend 9, in the third 8, which laſt proportion did the 
| beſt execution, and paſſed thro* the two firſt butts, entring 
ys into the third, which the former two only touched : The 
eth experiment was made with a whole culverin in braſ, 
with this mark 3580, being 10 foot long, and not very thick in 
the breech; the firſt ſhot with 9 lib. of powder, 18 lib. of 
iron bullet, paſſed thro' the three butts, and entered one fort 
into the ground; it paſſed. by the joints of the timber, two 
planks buy beat down before; the ſecond ſhot with 8 lll. 
powder paſſed thro two butts, and grazed between them; the 
third with 8 lib. paſſed two butts and ſeven. inches into the 
third; but the firſt butt was much battered before, where it 
entred; the fourth ſhot paſſed with 8 lib. powder, two butt, 
and in both butts thro' the middle of a maſſy ſtrong beam, 
below, that had not been battered : The fifth experiment wa 
with an iron demi - culverin having 9 lib. bullet in iron, and ; 
lib. powder; this paſſed one butt, which was not torn before, 
and entred the tecond: This demi-culverin was ſhot eight 
times, as faſt as it could be charged with powder and the iron 
bullet, and yet it was but ſcarccly lukewarm at the. breech, 4 
little more than ſo in the middle, and warmeſt at the muzzle, 
which yet was ſcarcely ſo hot as one's hand: The ſixth expe- 
riment was with a braſs demi-culverin, whoſe breech was 13 
inches and mouth -9 + by a calliper-compaſſcs ; the firſt ſhot, 
with 4 lib. powder, 9 lib. iron-bullet, paſſed 2 butts; the 
ſecond ſhot, with 3 lib. der, paſſed almoſt 2 butts; this 
proved to be the beſt — becauſe the timbers were the 


geſt, 3 


» 


wy 


2 


* 


.  RoYAL SOCIETY, 349 

#1 Account of Lough- 2 ; by Mr. Edw. Smith. Phil. 

„ Tran, N 17% p-. 110 00 .. 
R. Seth affirms, that no kg por or obſervation, 2 9 
made, can prove that this Lough hath really the quality. Ml 

of petrifying wood, or that its water doth in any manner pro- | 

mote. the petrification; on the contrary, he was credibly 

informed, that two holly ſtakes, a w that all agree will 

ſooneſt petrify in this Lough, had been ſtuck for 19 years in 

two ſeveral places of the Lough; and yet that part of the ſtake,. 

which for Io long a time had been waſhed by the water, 

remained without any petrification, or the leaſt advances 

towards it: It is ſaid indeed, that the water hath this virtue, 

eſpecially about thoſe places, where the Black Water di- 

charges itſelf into the lake; but it ſeems evident from the very 

nature of liquid bodies, that any virtue received in one part 

muſt ene be diffuſed thro' the whole, at leaft in ſome 

degree; and therefore there is good reaſon to believe, that 


the water is wholly deſtitute. of this petrifying quality: But 
that this virtue is certainly, if not only, in the ground or ſoil, 
Mr. Snith judges from theſe reaſons ; uiz. that there are many 
ſtones turned up daily, eſpecially at the breaking up of new 
gonad, which cannot probably be thought to be carried 
ither ; they are often found in great numbers at two miles 
diſtance from the Lough, ſeldom farther, and very deep in the 
ground; and he was credibly informed, that a ſtump of a tree, - 
ug out of the ground at a nal diſtance from the 1 was 
ſound to be petriſied; the roots and all were ſtone, entirely 
reſembling thoſe ſtones, that are ordinarily found, and go by 
the name of Zough-neagh ſtones; and that theſe ſtones were once 
wood, 1s very certain; for they burn, cleave, and cut with a 
knife, tho' not ſo eaſily as other wood; and filings of this ſtone 
thrown into the fire, emit a fragrant ſmell: It is obſerved, that 
not only holly, but alſo oak, and ſome other wood, has been 
E about this Zough, and in the adjacent ſoil; becauſe 
me fiſhermen had found buried, in the mud of this Zowgh, 
great trees with their roots and branches petrified, and ſome 
of that bigneſs, that they could ſcarcely be drawn by a team 
of oxen; and from their bulk they were thought to be oak, 
no trees in that country, theſe excepted, growing to that Pro- 
digious bigneſs; at leaſt, it is certain, that holly never does: 
bark is never found petrified, but often ſomewhat rotten _ 
about the ſtone. | 2 


A 


became à little better, tho not entirely free 


in t 
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4 periodical Conralon; by Dr. Will. Cole. Phil. Trax, 


Ne 147. p. 1113. TZran/iated from the Latin. 

A Lady of wit and beauty, who applied herſclf very cloſely 

1 to her domeſtic affairs, had enjoyed a ſound ſtate of 
health for ſeveral years, tho* ſhe had been the mother of many 
children; but at laſt, about the middle of her pregnancy, - ſhe 
fell into byfteric firs, which, tho then yielding to nap” bB-cn 
recurred at times, tho' not with that frequency; bow g near her 
time, ſhe happened, on ſome extraordinary occafion, to ſtir 
about more than was fitting ; next day her pangs, which were 
poſlibly haſtened, came on, with a great flux of blood, and 
without any appearance of 'a Ferys; till, her ſtrength being 
exhauſted by the loſs of a great deal of blood, the aſſiſtants began 
to deſpair of her life; but 8 and being delivered 


of a dead child, in a little time ſhe fell into convulfions, which, 


in ſpite of all the medicines that were uſed, obſtinately afflicted 
ker, tho" at intervals, for ſeveral months; afterwards ſhe 
d from the aboye- 
mentioned fymptome; which, at length encreafing, did not, as 
formerly, ſeize her in uncertain firs; but attacked her, firſt, 
in tertian, then quartan, and not long- after that, in quintan 
| s, that is, in which four entire days intervened between 
the beginning of each Jn and that with the greateſt 
exactneſ⸗ vollible ; 'The fits came on with yawning, ſhuddering, 
and a great diſcharge of limpid urine ; whilſt the patient'was 
e convulſions, the aſſiſtants were obliged to lay hold of 
her hands, elſe ſhe would tear her face and cloaths, and 
deprived both of ſenſe and ſpeech, ſhe would attempt to 
bite the hands of the by- ſtanders; after continuing in theſe 
convulfions for an hour or two, and after a plentiful diſcharge 
at ſeveral times of limpid urine, the paroxyſm would van! 
by degrees, and ſhe would fall a-ſleep, and that for many 
hours, and at laſt come to herſelf again, without being ſenſible 
of what paſſed; for the three other days, tho' freed from the 
fit, ſhe would be fo very weak, that ſhe could ſcarcely rife ot 
walk withour help: The cure was attempted with the- teſta-· 


cou ders and ſpirit of hattſnorn, the indication being 


taken from that profuſion of urine, and the affections of the 
nervous ſyſtem ; which argued, that a conſiderable Aor was 
communicated to the blood and neryous juice; but the pa- 


roxyſms «ag. hw wg; ra, theſe medicines, 


and returning regularly, Dr. Cole bethought If of — 
9 | — 
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pri, at length diſappeared by means of ſome quack- 
- | 
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them in the Ame manner as thoſe of intermitting fevers, ſince 
the periods were ſo regular, tho they had not that degree of 
heat which commonly accompanies the latter; beſides, tho all 
intermitting feyers, properly ſo called, have not the ſame 

tee of heat, yet they may all be cured by the bark; he 

lved therefore to make uſe of this famed ſpecific, atinteryals 
exhibiting alſo the above-mentioned medicines; and the event 
was, that after adminiſtring two or three doſes of the bark 
before as many paroxy ſms, the fits became ſenſibly milder, and 
2 the uſe thereof they entitely vaniſhed, and never 


r recurred, 


Another periodical Convulſion; by Dr. Will. Cole. Phil. 
Tran. N* 174. p. 1115. Tran/lated from the Latin. 
Ty9rorby Cook, a widow of 60 years of age, who kept a 
coffee-houſe at Worceſter, was for 30 years afflidted with 

epileptic fits, which firſt appeared the third day after ſhe was 
married; and tho' often fecurring in the beginning of the 
diſcaſe, yet they obſerved no regular period ; The fit would 
come ſo ſuddenly upon her, that the ſhe ſeemed to herſelf and 
others to be in perfe& health, yet ſhe would be ſtruck down 
to the ground in a moment, and be deprived of her ſenſes; in 
which condition continuing for ſome minutes, as if ſhe were 
dead, and without any convulſions, ſhe would at length come 
to herſelf again: Aſter ſome months, about new and full 
moon, the paroxyſms would ſeize her very often a' day, and 
recurr after two or three days, and the reſt of the moon ſhe 
would be well in health: In a few months more, the fits, 
which formerly obſerved the period nearly of two weeks, would 
at length return twice a week, but at unequal intervals, 272. 
Thurſday and Friday: A little after ſhe was married, ſhe 
ed with child, and was delivered at the uſual time; but 
ly after, the child died epileptic, as did alſo a ſecond: And 
tho', after this, ſhe bore ſeveral children of both ſexes, yet nous 
of them had any of theſe fits: In this manner ſhe was atileSied 
for about three years, tho” ſhe had tried ſeveral medicines, till 


ription, nor hey recurr again for fome months; but 
a 2 fright, the diſcaſe, which was rather palliated han 
thorou removed, broke out a- new; after which ſhe had 


| recourſe to the ſame remedy, but without ſucceſs; neverthe-, 


leſs ſhe was a ſecond time cured by Dr. on, and the _ 


| | 1651 53 8 
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1651, when Crommel took the town, and death and horror 


did not wake of herſelf, ſhe w 


ſeized with intermitting convulſions for 
gentle, till about 11 o'clock, when they became very violent; 
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raging every where, ſhe ſhared in the common conſternation, 


upon which her paroxyſms recurred again; being at firſt irre. 


gular and frequent, by degrees they returned to their old 
period; all the medicines preſcribed her proved ineffectual; 
after her fits had continued to recurr in this manner for two 
years, at length by a. new fright they changed their 2 
coming upon her twice a week, and at laſt on Sunday only 
ever after, in the following manner; Thur/d A oa. ſhe 
would begin to have a pain in the Yerrex, with a throbbing 
pain about the region of the Os Sacrum, which, on Fr; 
ping rp gradually higher, would poſſeſs the middle of the 
back; Saturday evening it would become more violent, and 
be accompanied with exceſſive thirft; in a few hours after ſhe 
was er, to bed, it would encreaſe and aſcend to the ſhoulden, 
and then ſhe durſt not ſo much as ſtir her body, elſe ſne would 
be in danger of bringing a more ſevere fit upon her, and 
that ſome hours before its wonted time; this evening, on account 
of her exceflive head-ach ſhe could ſleep but little, and in the 
morning the pain would change to a diſorderly drowſineſs, on 
which account ſhe would be obliged to keep her bed al 
Sunday; it is true ſhe ſlept in the morning, but her ſleep wa 
broken, and ſometimes waking ſhe would call for drink, after 
which ſhe would fall a-ſleep again; about 12 o'clock, if ſhe 
ould be waked by the by-ſtanders, 
and made to take meat; hitherto ſhe would be perſecth 
ſenſible of what paſſed ; after this, falling immediately a-ſleep; 
anleſs you rather chuſe to call it a Torpor or numbneſs; for ſhe 
could neither be waked, nor was ſhe ſenſible of any thing; and 
frequently toſſing her body-a-bed, ſhe would continue 1n this 
condition till about fix in the evening; then ſhe would be 
we hours, at firſt more 


in the intervals of which ſhe would greedily ſwallow alc; for, 


when in her ſenſes, ſhe would diſcharge thoſe about her to 


«& 


give her any ſmall drink in the fir, becauſe ſhe complained 
at it affected her ſtomach; after eleven ſhe would recover 


the uſe of her ſenſes, but paſs the remaining part of the night 
in reſtleſs toſſings; Ahoy ahve about lock ſhe would 


up, but all the day complain of aches over her whole 
3 and tho ſhe could with freedom enough go up and down 


— . and ſerve her cuſtomers with coffee, yet ſhe would 
complain of a ſtiffneſs in her joints, and an unfitneſs fer 
ATC | motion; 
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lam ber of the enſuing might, yet without any ſenfible-or 
critical evacuation by Tweat, urinc, or any other way; ans 
after a reſpite of two ot three days the ſame ſymptoms won 


which accordingly happened, upon her ing invited to ſup at 
2 ncighbour's gy ap t the 1 0 Naa ee its ah 
period, and proved very ſevere: The famous ſtroaker Grey- 
irix, being at Worceſter, was brought to her to try what ſtroak- 


was appriſed, without ſo much as ſeeing hi e fell into a 
very violent fit, which, continued for ſeven das: In a 


” 


funftions. were not ſenſibly affected, but 


$4 


Seb. Garden. Phil. Tranſ, Ne 175. P. 149. 
HERE are continual eaſterly winds. under the Tins 
which they call /breezes; therefore the Spaniards,. ip 


 vith an eaſterly wind, and then they 
full wind, without ſhifting their ſa 


ies is ſhorter, eaſier, and more certain, than that 


tothe Weſt- 


bomewards; in the Sour h- Sea alſo, going from New-Spain or | 
Pery to the Philippines, or Ching, the voyage is caſy, failing 


4 from caſt to weſt near the Line, where the cafterly 
W 


blow right a- ſtern: Acoſta relates, that in the year 
1584, there went a ſhip from Calloa in Lima to the Philip. 


fits, which failed 2 300 leagues, with a conſtant breeze, ont 

of ſight of land; and that in two months time,. their courſe 

n almoſt under the Line: Now, theſe continual caſterly 
$ 


w 
both from the earth's motion, and the vertical influence of the 
ſun, in this manner; as the vaſt fluid and Ather, wherein 
the earth floats in its annual motion, moves forwards with the 


Yor. 8B; 
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motion; Which notwithſtanding, would wear off by- the gentle 7 


return; She had for 2 long time entertained, a fancy, that gf. | 
ſhe ſtirred abroad her fits would, immediately. come upon her; 


could effet in ſo uncommon a caſe; of w 7 when ſhe 


of many years illneſs, ber intellectuals and other animal 

2 wer n ſhe, diſpatched ther 
family affairs, with as much dexterity, conſidering her age, 
as if ſhe bad been in perfect health; and ſhe was in a.very 
pod plghe of body, aud of» Hon complexion. oe 


The Cauſe of Winds, and of rhe Change of Weather; by Dy. 
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ging to the Weſt-Indies ſail ſouthward from Spain, along the 

coaſt of Africa, till they are beyond the tropic of Cancer, 

within 20 degrees of the Line, where they generally meet 

ſail on weltward,with a 

in the whole voyage; 

and this hoy ive as the rcaſon, why the voyage from Spar 
2 


between the tropics, Dr. Garden 2 to proceed 


earth in that motion, or rather carries the globe of the earth 
4 a - 5 Y y , 1 a along 
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4 wich it; juſt fo the atmoſphere, and a Large vortex of 
tber, beyond the moon, goes round with the earth in i., 
diurnal motion, which tho“, according to its diſtance from the 

earth, it may be proportionably ſlower in its motion, yet tha 
portion of the atmoſphere, which is neareſt the earth, and ſur. 
, - rounds it, may be ſu poſed to keep equal pace with the earthin 
its motion; and if 55 were no changes in the atmoſphere; 
| gravity, it would always go along with the globe of theeanh, 
from weſt to eaſt, in an uniform motion, which would be 
. "wholly inſenſible to us; but that portion of the atmoſpben, 
under the Line, being extremely rarified, its ſpring expanded, 
And ſo its gravity and preflure much leſs than that of the ne 
.douring parts of the atmoſphere, and conſequently uncapi 
of the uniform motion to the caſt, it muſt needs be preſſed 
weſtwards, and make that continual breeze from eaſt to wel 
between the Topics: On this fide the Tropic, about 28 or 30 
degrees, there are to be found conftant weſterly winds; and 
therefore the — fleets from the Weſt- Indies do not retun 
the ſame. way they went, but both from Peru and New Suit 
they fail. along the coaſt northwards, till they touch at the 
Hayanna in Cuba, and rendevouzing there, they fail ftill hight 
= without the Topics, where immediately they meet wit 
=_ _ weſterly winds, which ſerve them till my come in view of 
=_ the Azores, and from thence to Seville: In like manner in the 
 South-Sea, they who return from the 8 or China v 
- "Mexico, in order to have the weſtern winds, fail up a great 
way, till they come right againſt the iſlands of Japan, and 
ering | 1527 they return by the coaſt of N. Sp 
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| 0 the port of Acapulco, from whence they ſet fail; fo that tho 
they tail cafily from eaſt to weſt in both ſeas within the Tropic, 
Þ becauſe the ery winds are more conftant there, yet returning 
= from weſt to eaſt they muſt ſeek the weſterly winds without 
| the Tropics, in the latitude of 25 degrees. Now the reafond 


this ſeems clearly deducible from the former; for the preſſut 
of the air between the Tropics being omg leſs than tha 
| -of the 1 parts of the atmoſphere, and ſo conſequent 
ly by them preſſed weſtwards, its motion from weſt to caſt 
roportionably encreaſed beyond that uniform motion it woul 

| 7255 if the whole atmoſphere: were equally denſe, ad 
= conſequently there will blow a conſtant Abs. from weſt to cal 
for ſome degrees beyond the Tropics: The eaſterly wind 
= between the Tropics, by what appears from eaſtern voyage 
= do not blow conſtantly from the ſame point, nor direMy 15 
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the eaſt; but for. One half of the year, " Vi2.. from 1 vil to 


by , or. thereabouts, they come from the ſouth-eaſt; and 
he for. the other half of the year, vis. from November to April, 
at they blow from the north · caſt; and theſe are called the 
1. Aunſoons, or trade · winds; hence it is, that they who ſail from 
China, Japan, & to Bantam, mult wait the northerly 
A unſion, which falls between November and April; and thoſe 


who return from - Bantam, muſt go back again, when the 
ſoutherly Aon ſoon comes, which is between April and Nouem- 
er; on the currents of the ſeas are ſaid to obſer ve the ſame 
| motions and changes with the winds: Now. theſe /on/oons 
may.be-cafily accounted. for from what has already been ſaid 
about the cauſe of the continual eaſterly winds. between the 


r the Line, and that of the neighbouring parts of the 
atmoſphere cauſe theſe continual breezes, if the ſun. were 
conſtantly in the equinoctial, it is probable the wind would 


year on one {ide of the Line, and the other half on the other, 
there muſt neceſſarily follow a change of theſe. breezes into 
ſtated - Monſoons; for if we imagine the atmoſphere io be 
divided into two equal hemiſpheres, by the equinoctial plane, 
and if the ſun were always in that plane, there would be con- 
ſtantly an equal preſſure from both theſe hemiſpheres on the air 
under the Line, the breeze would be directly from the caſt ; but 
when the ſun comes to be on the north fide of the Zine, as far 
u the Tropic of Cancer, and back again, there is not an equal 


muſt needs be greateſt, and conſequently the breeze muſt 
blow- all that ſeaſon from the ſouth-calts and when the ſun 
returns again to the ſouthward of the Line, as fat as Capricortts 


neceffarily preponderate, and make, the wind blow all that 
| balf-year from the north- eaſt; and this ſcems. to agree very 


vinter ſeaſon, when the ſun is in the ſouthern ſigns; and their 
buthern ones in our ſummer, when be is in the northern ſignus: 
The rivers of Indus and Ganges, where they enger the ocean, 
do contain between them a. large Peninſula, which is divided 
in the middle by a ridge of high hills, called-the-Garg, which 
run along from caſt to weſt, quite to cape Comorin; on the ons 
fide is Malabar, and on the other Coromandel; on the Malabar 
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pril; in all which time there 1s always a 


from Seprember to 


. for ſince the diminution of the preſſure of the air 


always blow directly from the caſt; but as he is one half of the 


balance, but the preſſure of the ſouthern hemiſphere of the air 


and back again, the preſſure of the northern hemiſphere muſt 


well with experience; for their northern Aouſoons are in our 


ide, between that 22 of mountains and the ſea, it 1s ſummer 
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clcar ſky, without onee raining; or ar leaſt very little; on the 
other ſide the hills on the coaſt of Coromandel, it is at the 
ſame time their winter, every day and night 8 
of rain; and from April to Sptember, it is on the Malabsy 
fide their winter, and on the de eh 
in 'liztle more than 20 leagues 9 in ſome places, 20 
where they croſs the hills to St. Thomas, on the one ſide of the 
hills you aſcend with a fair ſummer; on the other you deſcend 
with a ftormy winter: The like is faid to happen at cape Nu. 
Sagas in Arabia; and Dr. Trapham relates the fame of 
Famgica, intimating that there is a ridge of hills running from 

to weſt thro' the middle of the iſland; and that the 
tations on the ſouth fide of theſe hills have from November to 
April, a continual ſummer, whilſt thoſe on the north fide 
have as conſtant a winter; and on the contrary, from April u 
November : From theſe and ſuch like-accounts it ſeems evident, 
that a bare diminution of the gravity of the atmoſphere wil 
not cauſe rain, but that there is alſo neeeſſary, either a ſudden 
change of winds, or a ridge of hills to meet the current of the 
air and vapouts, whereby the particles of the vapours may be 
driven together, and fo fall down in rain; and hence it is, 
that whilit- the wind blows from the nortih- eaſt, viv. from 
November to April, there are continual rains in the norther)y 
«v7 5roeptigg Jamaica, and on the coaſt of Coromandel in the 
Eaſi- Indies; becauſe the winds beat againſt thar fide of the 


hills, and fo there is fair weather on the other fide ; there 


no winds to accumulate the vapours in Malabar, and 


the ſoutherly plantations of Jumaica: But in the ſoutherly 
| Monſoon; vis, from April to November; | Malabar and 


the ſoutherly plantations of Jumaica have floods of rains, 
the wind beating againſt that ſide of the hills; whilſt is 


« Coromandel and” the other fide of Jamaica, there is air and 


clear weather: The maps make thoſe- mountains of Garg run 
fouth and north; and if fo, the Mon/0015 muſt blow from other 
points, by reafon of the neighbouring eountries and iſlands, or 


+ elſe this is not the true cauſe of theſe ſeaſons: This alfo ſerves 


to cleut up the peculiarity of ſeaſons in Peru beyond any 
other parts of the earth, and ſeems to be aſſigned by A4cofts, 
as the cauſe of it: Poru runs along from the Line ſouthwards 
about 1000 league; it is ſaid to be divided into three parts, 
long and narrow, called Llanos, Sierrus and Andes; the Lu. 
nos or pla ins run along the Sourh-Sea conſt; the Sierras are all 
hills with ſome vallies; and the Andes are ſteep and cragy) 
ente z the Zlanos are generally about 10 _— 1 

9 - „ readin, 


* 


7 20 n 
; ey 
7 2 33 . Ir & > 
' N i 


er fide their ſummer; ſo hm 


reren e ans 


r 


% @ 
>» * — 


REeYAaVviSoarryt '  yoy® 
vreadth, in ſome parts; leſs and in others more; the Ferri 
re about 20 leagues" in breadth ;-the Andes as much, 3nd 
ſometimes more, fometimesTels;' they run in l from north” 
to ſouth, and in breadth from caſt to weſt: Theſe parts of "the 
world are ſaid to have theſe things remarkable: . 1 Att 

the coaſt in the Llanos, it hlows contioually with 7 ; 

_ which is ſouth and: ſouth-weſt; contrary to tha 
obich uſually blows: under the Torrid Zone. 2. It never rains, 
thunders, fnows, nor hails in all this coaſt; tho' there falls 
ſometimes à ſmall dew. a Upon the Andes it rams a lmoit 
comtinually, tho it be at ſometimes more clear than a3 other 
times. 4 In — 1 AR both nl Lg 
nemes, it rains Prember: to ut in : 
ſcafons it is clearet ; which 4s when the ſun is fartheft off, and 
the contrary when neareſt: Now the: reaſon ſeeme enact — 
eaſterly breezes, which blu conſtantly under the e z 
ſtopped in their courſe: by the Sierra: and Andes, and 5 et > | 
{ame breezes being to be found in the Surf. Sa beyond Peary, 

2s appears by the caſy voyages from Peru io the Phlippines, a 
current of wind blows! from the ſouth on the plains of Peru ta 
fupply the eaſterly breezerinithe Suri Sa; and there being 
but one conſtant gale in theſe plains, and ng contrary; Arran 25 
aer hills to beat upon, this ſeems to be the reaſon why, ihe va 
pours are porno or very dy pccs pedal together ——_ 3 an 
the Ades bei r as the v i 
Acend in the hi belt degres ware . wpy 
bis may — be — why er Fer brecze:beat 

ag contacly aga gainſt 'theſs hills cauſe rains upon them at. all. 
ſesſons of the year; and the Serras being, it ſeems, lower 
than the Audes, ——— September to April, when: the 
ſun is neareſt,” and ſo the gravity of the atmoſphere leſs, an 
the vapours, Jower, they are driven: — the Serra, and eim 
rain: The cauſes of thoſe p various, uncerta in and 
inconſtant winds, which blow without the Tropics, and that 
molt frequently in mountainous countries aud more ſeldem is 
great plains, as Poland cannot _ he aanjeAured; tut 
thoſe general winds,” which-uſzally- fallout every-where: ahoyd | 
the two equinoxes, ſeem to ꝓroeced from i 5 
and this Þr Garden takes tu he the change LEE Mona, 8 
and trade - winde about theſe: times 3 "the 1 
about theſe — there muſt be:a change o 4 
the WR which I fron winds over all , 
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The Colleflion of — * true 4 o he Mes. 
1 dian in the Seca - chart; 00 . Walls. . ail. Trau 
Ne 156. p. 11933. 
O begin with the ul ration; 1. Becauſe curre 
rare not ſo caſily managed as ſtreight lines; the ancien 
when they took into confideration figures terminated, at leak 
on one fide by a curve, either convex or concave; as AKE 
Fig, 9 and 10. Plate IX. often made uſe of ſome ſuch 
har as the following 5 viz; by parallel ſtreight lines as A p, 
BG, CH, Oc. at equal or uneq ual diſtances, as there iwy 
occaſion, they divided it into . 4 ſegments -_ pleaſure, 
theſe ſegm ents wete ſo many, leſs by one, as the —.— 
> + a Ih rallels; to each of theſe & parallels, leſs by 
y-fitte parallclograms of ſuch breadths, as were the — 
— ual « or unequal, between each of them reſpectiveh, 
and the next following which formed an adſcribed figur 
conſiſting of theſe * and if they began with the 
greateſt, and — neglected the leaſt, ſuch fi e 
circumſcribed, as Fig. 9. and therefore bigger than 
Linear propoſed; if with the leaſt,” neglecting the 1 Ma 
Sgure was inſcribed, as Pig. 10. and therefore 125 than that 
opoſed; but as the number of ſegments was encreaſed, ani 
en their breadths diminiſhed, the difference of the ci: 
1 cumſcribed from the inſcribed, and conſequently of either from 
= that propoſed, did continually decreaſe; ſo as at laſt to be lc 
= than any aſſigned; on which they grounded their method of 
| exhauftions; in ee wherein the breadth of the parallels 
| 8, or am ys of the parallels is not to be conſidered, but 
1 length on Wy or, which is much the ſame, where the in. 
rervals 25 all the fame, and each reputed = 1; Archimede, 
Inſtead of 2 = — — uſed to ſay, a 
OKC t the greateſt, except the 
Abe — caſe follows; thoꝰ it 725 well a A i 
the — globe, all the meridians meet at the pole, 2 
EP, E P Fig. rr. whereby: the parallels to the equator, 2 
they are nearer the pole, do continually decreaſe ;' and by this 
means à degree of longitude in fuch- parallels, is leſs than: 
degree of ging: in the !<quator,>or a degree of latitude; 
and that, in ſuch proportion, as is the co · ſine of latitude, which 
is' this ſemi- diameter of ſuch parallel, to the radius of -the 
globe, or of the equator; yet it hath been thought fit, for 
certain reaſons, to repreſent theſe meridians 1 in the a, * 
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by parallel ſtreight lines, as E p, Ep; whereby each parallel 
of 755 e LA, was gert in _ — 4 
Ja, as equal to the equator E E, and à degree of longitude 
therein as large as in the equator; by this means, each degree 
of longitude in ſuch parallels, was increaſed, beyond its juſt 
tion, at ſuch rate as the equator, os its radius, is greater 
than ſuch parallel, or its radius; but in the old Sea-charts, 
the degrees of latitude were repreſented, as they are in them- 
ſelves, equal to each other, and- to thoſe” of the equator'; 
hereby, amongſt many other inconveniencies, the repre ſenta- 
tion bf places remote from the equator, was ſo diſtorted in 
thoſe charts, as that, for inſtance, an iſland in the latitude of 
so, where the radius of the parallel is but half fo great as 
that of the equator, would have its length, from eaſt to weſt; in 
compariſon of its breadth, from north to ſouth,” repreſented in 
2 double proportion of what it really was; for rectifying this 
in ſome meaſure, Mr. Fright adviſes, that (the meridians 
remaining parallel, as before) the degrees of latitude, remote 
from the equator, ſhould at each parallel, be protracted in 
like proportion with thoſe of longitude; that is, as the co-fine 
of latitude, which is the ſemi-diameter of the parallel, to the 
radius of the globe, which is that of the equator, o ſhould a 
degree of latitude, which is every where equal to a degree of 
a e in the equator, be to ſuch degree of latitude ſo pro- 

, at ſuch diſtance from the equator, and ſo be repre- 
ſented in the chart; that is, every where inſuch proportion; as 
is the reſpective ſecant, for ſuch latitude, to the radius; for 
as the co-fine is to the radius, fo is the radius to the ſecant of 
the ſame arch or angle; as Fig. 12. 2 R: RJ io that, by 
this means, the poſition of each parallel in the chart, ſhould 
be at ſuch diſtance from the equator, compared with ſo many 
equinoctial degrees or minutes (as are thoſe of latitude) as re- 
all the ſecants, taken at equal diſtances in the arch, to ſo many = 
times the radius; which is equivalent, as Mr.-/4ght obſerves; - 
to a projection of the ſphere ( ſuppoſing the eye at the center) 
on concave ſurface” of à cylinder, at right angles to thb 

lane of the equator; and the diviſion of meridians, repres . 
Een by the ſurface of a cylinder erected on the arch of Jari- | 
tude at right angles to the plane of the meridian, or à portion 3 
thereof; = altitude of ſuch projection, or portion of ſuch = 
cylindrical ſurface, being, at each point of ſuch circular baſe, 2" | \ 
equal to the ſecant of latitude anſwering to ſuch point; s 
Fig. 13. this projection, or portion of the cylindrical ſurface; 
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ves ſide of the curve, would be ſomewhat too little; but any of 
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- 360 ME M-0:1.R 8, of the 
— — into a plane, will be the ſame with a plane figure, 
th extended, or apr 


. 0 baſe is equal to a quadrantal arch extended, or 
tion thereof; on which, as ordinates, are erected 


lers equal to the ſecants, anſwering, to the reſpective points of 


the; arch ſo extended; the leaſt of, which, anſwering to the 
equinoctial, is equal to the radias, and the reſt nal 
_ till, at the pole, it be infinite, as Fig, 1 4. ſo that, 25 
R 4 L, a figure or ſcheme of ſecants erected at right angle, 
EL, the arch of latitude eta 2 4 RR L, a rec: 
on the ſame baſe, whoſe altitude K R is equal to the 


= ws; ſo is EL, an arch of the ce .qqua) to that of 


latitude, to the diſtance of ſuch parallel, in the chart, from the 
equator ; for finding this diſtance anſwering to each degree and 
minute of latitude, Mr. Wright adds all the ſecants, as they ate 
found calculated in the tri rical canon, from the begin- 
ning, to the degree or minute of latitude propoſed; the ſum of 
all which except the greateſt, anſwering to the figure inſcribed, 
is too little; the ſum of all except the leaſt, anſwering to the 


circumſcribed, is roo great, which is what he follows; and it 


would be nearer the truth than eithor, if, omitzing all theſe, we 
rake the intermediates ;, for min. , 11. 243, bl „Ec. or the dou- 


cauſe on the con- 


thoſe ways are exact enough for the intended uſe, as cauſing no 
ſenßble difference in the chart; if we would be more exacl, 
Mr. Oughtred directs, and ſo had Mr. Wright done before 
him, to divide the arch into parts ſtill ſmaller than minutes, 


and calculate ſecants ſuitable thereto: Since the artthmetic of 


infinites hath been introduced, and in purſuance. thereof, the 
dodtrine of infinite ſeries ( for ſuch caſes as would not without 
them come to 4 determinate proportion) methods have been 
found out for uff ſome ſuch. figures, and particularly the 
exterior hyperbola, in a way of, continual ne, by the 
help of an infinite/ ſeries; in order to à quadrature. for this 
figure of ſccants, by an infinite ſories fitted thereto; we put 
R for the Radius of à circle; 8 for the right fine, of an arch or 
angle; U for the verſed: fine; E = R— U—y.R* — $* 
for the co · ine ur - fine of the complement ; / for the ſecant 


T for the tangent; then is, & f 2 R/ that.is L) R. 


o 


(8= E the leut; and, 287: N T, that is 2) SR 


(T'= de tangent; wow, if de foppoſe the radius CP, 
"> | | F711 Fig. 15 
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erte 4001 n | 4 
„15. divided into ec is, of 4095 mal "= 
p K, — on theſe to 1 4 . 4 of latiti mn 975 0 £ 
then are the fines of latitüfle 5 geen progreſſſon; as «+ 0 
che ſe ecants ãnfuering therets ] L 7 158 =} but cheft ſcant, 


in ering 30 right ſines it knen progireffion, are __ 
thoſe that ſtand at equal diſtanees on the s aadrantal arch er. 
tedded Fig. 14: but flanding at ancyual diſtances, on the ſatis 
ttended : ch ; ; viz; on thoſe points et whoſe right fines; 
whilſt it was 4 curve; Ire ih 4rithencrieal redion; as Fi ig. 16. 
to find therefore the magnitude of R A: Fig. 14; Which is 
this ſame with that of Pig. 16. ſuppoling E L of the fame 
length in beth, however t buthbet 1 ſecants therein may be 
| niiequal; we are to cbhfider the ſceants, tho at unchual diſs. 
tanices, Fig, 16, to be the ſame with thoſe at equal diſtanees 
in Fig, 15. anfwering to fities th 4rithmerice} progreffion ; now 
theſe 118 pale or pottions of the baſe; in Fig. 16, are the 
_ with the POR arches, or potrions of the arch; in 
Fig, 15. fot this baſe is only that arch extended; and the 
afchts, in parts ififinit _ fniall, ate to be teputed equivalent 
to the 1 of their re pective a intettepted between ._ Co 
the ſame ordinate s; as in Fig, Het 175 that is, equivalent:  * 
i the portion of ths ranges Hticade,; and theſ portions - _ i 
of _— afe to the equal intervals in the baſe, 46 the: tans -v" 
latitude to its fic 3 to find there fore the true niagnt- _ 
ary of the pirallelogranis, of ſegments of the figure, we mut 
either protract the equal ſegments of the baſe 55 15. inſuch - 
proportion as is de reſpective tangent to the fine,” to mals 
them equal to thoſe of Pig. 16 or elle which is equivalent, 


_— the equal intervals of . rotract the ſecants in 
ay, 1 * & intercepted ” IK x 


he ſame ptaporiion:; ion; for,” either 
hs or parallelo ill be equally increaſed, as LM 
Fig, 17. iS. as t 1 45 latitude to 110 tapgent, 10 is the 


ſecant, to 4 Sun, which is to ſtand on the radius cquall 


divided, inffead of that ſcant 8 = E 1 K) = 's - 
25 Derr | 3 LM Fig. 1j; which therefore 1 5 


3 in Fo reciprocal ratio of ſecundans, ſuppoling æ ( 
quares in order of ſecundans; this ( becauſe of & , + 

Ss, and the ſines S in arithimetical Pregreſen )1 is 9 | 
Vor. . Z 2 by 
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362 MEMOIRS of the 
by diviſion to this infinite ſeries, R -＋. +75 Bc. that is 
putting R = 1, 1 8* + $5, Oc. then 5 to the 


be ſame may be in like manner applied to the aggregate 
of rangents, anſwering to the arch divided into equa 


for, thoſe anſwering to the radius ſo divided, are N, takin 


s in arithmetical progreſſion; and then enlarging the baſe, as 
in Fig. 16, or the tangent as in Fig. 17, in the 2 7 sf 


the tangent to the fine; 8: 
1 5 z we have by diviſion this ſeries, 8 + 
| . ＋ &c. that is, putting R =1, 8-83 + 8 + 8”, 22 


arithmetic of infinites, we are to interpret 8, ſucceſſively 


18, 2 8, 38, Sc. till we come to 8 the greateſt, which there. 
fore repreſents the number of the whole ; and becauſe the firſ 
member repreſents a ſeries of equals, the ſecond of ſecundam, 
the third of quartans, c. theretore the firſt member is to be 


multiplied by 8, the ſecond by4 8, the third by 7 S, the 
fourth by 8, Cc. which makes the aggregate, $ +4 $ 
+48" + 489, Cc. = ECLM, Fig. 17; this ( becaule $ 
is always leis than R = 1 } may be ſo far continued, till ſome 
power of 8 become ſo ſmall, as that it, and all which folloy 
it, may be ſafcly. neglected; now, (to fit this to the Sa- Char, 
according to Mr. Wrigbi's deſign) having the propoſed paral- 
lel of latitude given, we are to find, by the trigonometrical 
canon, the fine of ſuch laticude, and take equal thereto CL 
= $, and by this find the magnitude of E CL M Fig. 17. that 


is, of REL/ Fig. 16. that is of RE L/ Fig. 14; an'! then, 
as RR. E, or ſo many times the radius, to RE L /, the ag- 


gregate of all the ſecants; ſo muſt a like arch of the equatot, 


. equal to the latitude propoſed, be to the diſtance of ſuch pe 
. rallel, repreſenting the latitude in the chart, from the equator; 


which is the thing required: The ſame may be obtained in 


like manner, by taking the verſed . fines in arithmetical pro- 
greſſion; for if the right ſines, as here, beginning at the equa- 
. tor, be in arithmetical progreſſion, as I, 2, 3, Oc. then wil 


verſed fines, beginning at the pole, as being their com- 
plements to the radius, be ſo likewiſe. | 


parts; 
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which ( multiplying the reſpective numbers by 148, 48, 38 

18, Sc.) becomes 8 + 181285, Ge. which is the ag 

gregate of tangents to the arch, whoſe right fine is 8; 4 

this. method may be à pattern for the like proceſs in other 

caſes of the like nature. ' © 45,54 5109 4, 080 WO 


The Tendency of the. Needle to 4 piece of Iron, held perpen- © 
dicular, in ſeveral Climates. Phil. Tranſ. N* 177. p. 1213, 


LL the, way from England to 10 deg. N. Lat, the north 
point of the needle attracted the upper end of the iron, 
and the ſouth point the lower end, very ſtrongly; N. Lat. A _» 
42 and meridian diſtance from the Lizard 9® 3 welt, me 
ſouth point- of the needle ſtrongly tended to the lower end'of 
the iron, but the north point did not ſo ſtrongly tend to the 
upper end as before; and N. Lat. 4% 33', and” meridian -' 
diſtance 5 18” weſt from the Lizard, the an of tige 
needle began to decline from the upper end of the iron, and 
the ſouth point to incline more ſtrongly, to the lower end; i 
8. Lat. oo 52/, and the meridian diſtance 1“ 52 welt from - 
the Lizard, the north point of the needle would neither ** 
attract the upper end of the iron, nor the lower end, but the 
ſouth point did ſtill incline to the lower end, tho“ not 
ſtrongly; S. Lat. 5 17, and meridian diſtance 15 d wein“? 
from the Lizard; the ſouth point of the needle would turn to ” 
the lower end of the iron, about two points, but if the iron was 
removed any farther, it would fly away from it, and tend to = 
the poles again, but it would not attract the upper end at al, 
neither would the north point incline to either; but if the won , _ 
was laid horizontal, and the extremitics of the iron made ta 
tend to the poles of the world, the north point of the necdle 
would turn to the 5a end of the iron, and contrarily, the 9 
ſouth point of the needle, to the north end of the iron, and ; 
alter its poſition. to the poles. 5 or 6 points, and no more; but 

if the iron was held perpendicular, and its middle were a 751 —= 
plied to the needle, it would ſtill tend to the poles: 8. Lat 8“ = 
15 and meridian diſtance from the Lizard 17 35 welt, e | 


e int to the upper end of 
eth point of the needle would not point to the poi would 
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the iron, but rather fly from it; but the ſouth | 

ſtill retpe& the lower end a little, and alter its true pobuon. 

about two points; but if the iron were laid allope over the 

compaſs, ſo that its upper end were towards the ſouth'pole, 

and the lower end to 15 north, then the north point would F 

tend to the lower end, and follow. it; but if the upper end Mo 
ps pointed A 


. ä : p 
T 4 ; 
hd * + 


_ Mn B hit 
pointed to: th, and the lower to the ſouth, the noni 
ee be ht 14. yay hie borizonta, e 
. = the lame, eff; . 40 in the preceding obſervatiom: 
8. Lat, 15* 09, and 20 o wet from the Lisard, the fou h 
point of the needle began to reſpe 1 per end of the iran, 
and the north point, the lower ENT followed it about one 
Point, bar if the iron were 725 3 the north point 
 wou tend to the ſouth end of the iron, and contrary wiſe, &: b 
$. Lat. ace 20 and 19. 20 weſt from the Lizard; the fouth Ml 
Point of the needle reſpeftcd the upper end of the iron, 
the north point the lower end pretty ſtrongly, and enk f 
| 
( 
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three or four points; but if laid horizontal it would de 

the lame effec} as abpye: S. Lat. 29 25 'and 13* ro. weſt from 
, the 27 g, the ſquth point of the needle inclined to the upper t 

end of the iron, and he north point to the lower end ſtrongly, 


The Hun, of ae Cog Problems. Phil. Tranſ. . 


$77» P- T23t- 1 
4. H E three following problems may occur at ſea, in find- 1 
ing the diſtance and pofition of rocks, ſandę, Sc. from e 
the ſhore; or in ſurveying the fea coaſt, when only ys ob- 
, whoſe diſtance from each other is known, can be ſeenaa if þ 
ne ſtation; but eſpecially they may be uſeful to one, tha n 
r make a map * a country, by a ſerics of triangles, de- c 
rived from one or more meaſ! ſured bates; which is the moſt Wl r: 

. exatt way of finding the bearing and diſtance of places from 
2 other, and 10 their true long itude and latitude; and r 
may conſequently occur to one, char would in that manner 4 
meaſure 2 de egrec on the carth. © th 
' Prob. x; There ate two objes B and C Fig. 18. Plate 1X k 
 whoſediſtance BCis known; 8 and there are two ſtations at A th 
and E, where the objects B, C, being ſeen, and the ſtations an 
one from the other, my angle BAC, BAE, X EB, AEC WW: 
are known;by obſe ervation ; find the diſtances or lines AB, p. 
AC AE, EC. 1 
Cunſtruclion; in each of the triangles B AE, CA E, two be 
| angles at A, E, being known, the third is alſo known; then 
_ any line 4 Fig. 19. at pleaſure, on which conſtitute the th 
es - $ E£7, re Ae, equi. angular to the triangles ta] 


B 4 AE, A EC, join g; then upon BC conſtitute the triangles 


BCA, BCE, equiangular to the correſponding” triangle B. 
5 


| 

1 

| 222 1 join * and the thing i is manite eſtly ne. 0 
1 | Cue " 


— 
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Culeelation; aeg bs of any number of parts; in the, 
triangles a3 6, «x4 th this ing given, the fides £3, a, = 
6, £Y , may N « thep'in the reins 

Paving the an 7 1 and the legs a8, 4 we way” 
bot 6x "Rd 1 4 7 BE . CA 


7555 2. Three cbiece B, C, D, Fig. 20, are given, or... 
which is the ſame, the fides, and conſequently the angles « 
the r BCD 17 given; alſo there are two points or 
ſtations A, E; ſuch, that at A may be ſeen the three ar 

B, C, E, but not P; and at the ſtation E may be ſeen A, C 
8 not B that is the angles BAC, B A E. AEC, 18 
(and conſe quently, EAC, AEC) are known by obſervation, wo 
to A ＋ ines A B, AC, AE, EC, ED. _ 

firuftion ; take any line æ 6, Fig. 21, at pleaſure, and at EE 
its extremities make the angles s« Y, £4, at, as, equal. 
to the correſponding obletved angles, E AC, A B, 'A 3 
AED; ; prody S! wa 8 4, e, till they meet in e, oy 7 7 then 
upon CB deipribe (according to 3 1. 3 Huc. 2 a ſegment of 4 
circle capable of an angle = e ſe F the common 
ſection of theſe twq circles; j Join F B, 1 , FD; then from the 
point C, produce the lines C A, CE, ſo chat che angle FCA 
may be equal to pa, and FCE 7 ſo A and E, the 
ere ſections 27 A, CE with EB, will be the points | 

uired, from whence the reſt is eafily deduced. TS 

ulation aſſuming 4e of any number of parts, in the 
triangles a8, «pe, all the angles being given, with the ſde 
2: famed, the RN £1, 40, £9, will be known; then in 
the triangle 1 a6, the angle 1500 5 the legs 2 ao being 
known, fe _ «£27, £2 with the fige ray ak tr wil be known; | 
then in the trian * BCD all its fide angles are known, 
4nd the angles Fc BF D, are equal to g , Bod, which - 
are found ; , wth to find B, EO, F P, by calculation, and alſo 
rotraction has been ſhewn by Mr. Collins in Philoſophical + = 

1 2075 ions, N* 69. et + as to all its cafes; Bur i it is to 

d here, that if the ſum of the obſerved angles BA E, 
15 be 180 degtees, then A B and E P cannot meet, becauſe 55 | 
they are parallel, and confequently the given folution anne fs = 
take fl bed? on which account 1 is Bere fubjoined. 4 "oY ö 
' 


Another” Solution; upon BC, Pig. 22, deſcribe a ſegmen 
BAC ofa circle, ſo that the 3 the wn, ent may 2 
to the obſerved angle Þ ay, which 3 is ſhewn by 33. 3. uc, 
upon C D defcribe a ſegment CE D of a thee: capable 
angle WY to the obſerved gl CE D; from C draw ha 


dia- 


.of the ſegment, alſo the angles CE H, 


from D draw the chord DN, fo that t ay b 
equal to the ſupplement of the obſerved 75 855 AE F; join 
MN, cutting the two circles in A and E; which are the two 


r n 
F : 


* 
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- diameters of theſe circles. CG, CH; then upon C G deſeribe 


a ſegment of a circle G F C, capable of an angle equal to the 
obſerved angle A EC; likewiſe upon CH deſcribe a ſegme 
of à circle CF H, capable of an angle equal to the obere 
CAE; ſuppoſe F the common ſection of the two laſt circks 
HFC,GFC; join FH, ung the circle HE C in E; join 
alſo F G, cutting the circle GAC in A; then A and E ate 
the points required. | . Ts 88 
Demonſtration; the angle BAC is = 22 by conſtruction 
| A G, are right, 
becauſe each of them is in à ſemicircle; therefore a circle, 
deicribed upon CF as a diameter, will paſs thro” E and A, 
and conſequently. the angle CAE = the angle CFE = 


EH = (by conſtruction) to the obſerved angle e; in like 


manner the angle CEA = CFA = CFG = obſerved angle 
y+ a; If the ſtations A, E, fall in a right line with the pout 
Oz the lines GA, HE, being parallel, cannot meet; and in 
this caſe the problem is indeterminate, and capable of infinite 
ſolutions; for as before, deſcribe upon CG a ſegment of 


_ circle” capable of the obſerved angle yea, and upon CH 


deſcribe a ſegment capable of the obſerved angle 4e; then 


thro' C, draw a line any way cutting the circles in A and E, 


theſe points will anſwer the queſtion. | 5 
Prob. z. Four points B, C, D, E, Fig. 23, or the four ſide 
of a 1 with the angles comprehended, are given; 


alſo there are two ſtations A and E ſuch, that at A, onlyB, 


C, E, arc ſeen, and at E only A, D, FE, that is, the apglc 


BAC, B AE, AED, DEF, are given; to find the places oſ 


the two points A and E; and conſequently, the lengths of the 
Iines AB AC, A E, E D, EF. | 

Conſtruction; upon BC (by 33. 3. Euc.) deſcribe a ſegment 
of a circle, that may contain an angle equal to the obſerxed 
angle BAC; then from C draò the chord C M, or a line 


cutting the circle in M, ſo that the angle BCM may be equal 


to the ſupplement of the obſerved angle B AE, i. c. its reſidue 


to 180 degrees; in like manner, on D PF deſcribe a 5 7 of 


2 circle, capable of an angle equal to the obſerved D E E, and 
N, ſo that the angle FDN may be 


. ]ĩ⅛ ͤÄ—K.—...—6ß·Uꝰ,P ! ee 
Demonſtration; join AB, AC, ED, EF, then is the angle 
MAB S angle B M (by 21. 3. Euc. = ſupplement of the 
obſerved angle B AE by conſtruction; therefore the conſtrucic 
| ang 
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angle BA E is equal to the obſerved one; alſo the angle BAG 
of the ſegment, is by conſtruction of the ſegment, equal to the 
obſerved angle B A C; in like manner, the conſtructed angles 
AEF and DEF are equal to the correſponding obſerved angles 
AEF and DE E; therefore A and E are the points required, 8 
Calculation; in the triangle B CM, the angle BOM (= ſup- 
plement of B A E) and the angle BMC (S BAC) are given; 
with the fide B C, thence MC may be found; in like manner DN 
in the triangle DN F may be found; but the angle M CD (= 
BCD — BCM) is known, with its legs MC, CD; therefore 
its baſe MD, and the angle MD C may be known; conſequent- 
ly the _ MDN (= CDF CDM FDN , is known, 
with its legs MD, DN; thence MN with the angles DMN, 
DNM, will be known ; then the angle CMA (= DMC i 7s 
DMN ) is known, with the angle MAC (= MAB BAC) 
and M C before found; therefore M A and A C will be known : 
In like manner, in the triangle EDN, the angles E and N., 
with the fide DN being known, the fides EN, ED, will be 
known; therefore AE (= MN MA — EN) is knowns 
Alſo in the triangle A BC, the angle A with its fides BC, CA, 
being known, the fide A B will be alſo known, with the angle 
BCA; ſo in the triangle EFD, the angle E with the fides 
ED, DF, being known, EF will be found, with the angle 
EDF: Laſtly, in the triangle A CD, the angle AC D (= 
BCD— BCA) with its legs AC and CD being known, the 
fide AD will be alſo known, and in like manner E C in the 
triangle ED C: Note, that in this problem, as alſo in the firſt _ © 
and ſecond, if the two ſtations fall in a right line with either of 
the given objects, the Locus of A or E being a circle, the par- 
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ticular point of A or E cannot be determined from the things = q 
given: As to the other caſes of this third problem, wherem' =' 
A and E may ſhift places, i. e. only D, E, E, may be ſeen at a 


A, and only A, B, Cat E; or wherein B, D, E, may be ſeen 

at A, and only C, E, A, at E; or, wherein A may be of one 1 
fide of the quadrilateral, and E on the other; or one of the 

ſtations within the quadrilateral, and the other without it; the 

ſurveyor will eaſily direct himſelf by what has been already fad. 

' The ſolution of this third problem is general, and : ſerves 

alſo for the two preceeding; for ſuppoſe CD the ſame point 

in the laſt figure, and it gives the ſolution of the ſecond” 
roblem ; but if B, C, be ſuppoſed the ſame points with D, F, 
y proceeding as in the laſt, you may directly folye the firſt 

probien-7 = 4 on ntny | | F 
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In Iiſtriment for finding the Diſftarites of Jupiter's Satellite, 
Arey Axis; 5 Me. Pla Kea, Pr "Frans Ne 158, 
p- 1262. | | 1 
H E ſmall circle, Fig; 1. Plate X. in the middle, repre- 
ſents the planet Jupiter; the four concentrie circles, the 
proper orbits of his four ſatellites, duly proportioned to the 
Frerdrh of his body; the diſtances between the parallel lines, 
interſecting them, being each equal to one of his ſemidia- 
meters: four divided circles, next without theſe, are 
diſtinguiſhed into ſo many parts, as there are days and hourg 
in IE ſatellite's revolution; the innermoſt of them ſervin 
for the firſt, or innermoſt ſatellite; the next for the ſecond; 
the next without this, for the third; and the outermoſt for the 
fourth; above which is a ſmall divided arch of 15 degrees, 
this inſtrument to find the diſtances of the fatellites fr 
piter's axis to a propoſed time. 1. Find the parallax 
fupiter's orbit to the time propoſed, and obſerve whether it be 
to be added or ſubſtracted. 2. Extend the thread from the 
centre of the inſtrument over the parallax numbered in the 
ſmall arch; it cuts off in the four divided circles, ſo many 
hours, as each ſatellite takes up in paiing from the axis of the 
ſhadow to the axis of Ele viewed from the earth; theſe 
Mr. Flamſtead calls the imple paralactic intervals; which, if 
the parallax was to be added, are alſo additional, if to be ſab- 
ſtracted, are likewiſe. to be ſubducted. 3. To theſe patal- 
lactic intervals add the times of half the duration of the eclipſe 
of each ſatellite; which, for the firſt, may be aſſumed 1 h. 
10 min. for the ſecond, 1 h. 30 min. greater exactneſs being 
unneceſſary; but for the third and fourth, when eclipſ 
(their immerſion into the ſhadow, and emerſion from it, bei 
commonly given in the tables) take half the difference of theſe 
times at the next eclipſe to the time propoſed, for the half dura- 
tion, and add them to the fimple parallactic intervals, fo you 
have them augmented ; but obſerve, that as often as the fourth 
ſatellite is not eclipſed (which is two years in every fix) its 
interva] needs no augmentation, the tables ſhewing the very 
time, when it paſſes the axis of the ſhadow. 4. Find in the 
tables the times of the eclipſes of each ſatellite immediately 
preceeding the time propoſed, and when the fourth is not 
eclipſed, find the time of its paſſing the axis of the ſhadow; to 


which, if the parallactic intervals augmented were Kane 
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add them to; if ſubductive, ſubſtrat them from each, the 
time of the eclipſe of its proper ſatellite; ſo you have very 
pearly the apparent times, when each ſatellite laſt paſſed over 
the axis of Jupiter viewed from the earth. 5, Subſtract each 
of the times thus obtained from the time propoſed, the remain- 
ers are the intervals of the motion of each ſatellite from 
piter's axis. 6. Extend the thread from the centre over 
each of theſe intervals of motion numbered ſeverally in the 
divided circles belonging each to its proper ſatellite, where 
it cuts the proper orbit of that ſatellite, whoſe interval was 


Whow many ſemidiameters of Jupiter, that ſatellite is diſtant 
rom him, and on which fide him it is poſited: Obſerve 
rther, that the thread as it Jay extended over the parallax of 
be orbit numbered in the ſmall arch, where it cut the ſeveral 
Wproper orbits of each ſatellite, ſhewed amongſt the parallels, 
Wow many ſcmidiameters of Zupirer, the centre of the ſhadow 
vas diſtant from the centre of Jupiter viewed from the earth; 
Wand that if the parallax of the orbit were additional, the ſhadow 
on the right hand from Jupiter; if ſubductive, on the left, 
To explain theſe precepts, Mr. Hamſtead ſubjoins two brief 

examples; let it be then propoſed to know how far each ſatel- 
lite appears diſtant from 3 on the 25th of Dec. 1685, at 
6h. 52 min. p. m. when the third ſatellite falls into the ſhadow 
— July 16th, 1686, at 10 h. oo min. p. m. where is no 
cli g | . ; . | | . E | _ : 
. 1685. Dec. 26 d. 16 h. 52 min. p. m. the parallax of _ 
the orbit is 9 200 additional; therefore „ 4 
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IThe fimple parallac- [d. h. m. d. h. m. d. h. m. d. h. m. 

| tic intervals add o 1 5| O 2 106] O 425 0 1e 20. 
ie half durations of | e 5 e 

| the eclipſes to be | 

added ————- [oO 1108 o 1350] 0 118t o o 6] 


[The paralſatic wer "The! I's | 
vals augment 0 48 2 o] © o 10.20, 
CV 

_emerhons, Dec. 25 9 37 25 5 47 | 19 12 58 [10 00 30 

Times of laſt paſſinng g A | 
Jupiter's axis, Dec, 25 11 52| 25' 9 27 } 12 18 41] 10 10 50 

Publlr2Aed from the ts ap» | | | 

| time propoſed, Dec. | 26 16 52 26 16 52 | 26 16.52 | 26 16 52 
Vor. II. ; U Leaves 
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ambered in its peculiar circle, it ſhews amongſt the parallels, 
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er which, num 13% os SINE | "WI OR 
"bered in their pe- + 2 * 5 25 "0 
|  culiar &ircles, the | Sj Je Bt 1 
thread being ſeve- | 17 1 | I 
rally laid, cuts the | 8 4 EY + 
— er orbit of | _ V ä 
at their vifi- | 1 . 
f ; ble diſtances from fd. | ſd. f ſd. 1 ; 8 1 1d, 
D Hoiſt, | 3 dext. 4 4 dert. 


Again, Anno 1686, 
the orbit i is 10? "4 "1u 
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_ [The 1G = | 11 m. d. h. m. N 
li to incervals fab, 0 11421) Oo 2 35} © 5 100 o 12 or 
Half duration aches: „ 1 pare 7 1 

1 0:3 164-05 eee 
[The paraſſactic inter- IT 8 r 1 „ s * 8 
vals augmented 2 22 0 4 5 0:6 31 | Oo 12 
22 oy # NUIflfkßß 
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the ax - $348 „FCC |. „ 
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[The time of hit pF 8 „%% 
| fling che vinble audi e 
| of Zupiter is 333|15 1737 | 15 2 48 1 
The time propoſed | 16 10 00 | 16 10 00 | 16 10 00 | 16 10 0 
The - intervals of 5 * 2 Es 
motion t s 27 016 3 21 1 ao hc, # 
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| 4 human Liver appearing 
J. Brown. Phil. 


= & 3 HE ma gnitude of this liver was not extraordinary, but it 


Sen Nos T0. the Eye; ;. by 1 


anſ. Ne 178. p. 1266. 


rather | any leſs than uſual ;: and what was very 1c- 
markable, it conſiſted in its concave, convex, and inward parts, 


. which, with the veſſels, 


made up the whole ſub- 


ance thereof; theſe glands contained a yellowiſh ichor, like 
10 many paſtules, and Was probably part of the bilious PR 
8 


W ; 


- 


found a ſoft friable ſtone. _ 1 1 | 
Explication of the figure; AA A; Fig. 2. Plate X. the 


12 in the concave. part of the leſſer lobe of the liver; BBB + 
t 


U nds in the concave part of the greater lobe of the liyer, 
which were of different magnitudes; tho in general, they 
were much leſs in the leſſer, h ater | 
ioward part of the greater lobe of the liver, as it was divided; 
DDD DD are ſeveral. black ſpecks, that appeared inſerted in 
thoſe 3 which were probably from the divarications of 
the vel | 


the Duttus Bularius, &c. G a particular ſet of glands; H the 
Vena Cava; 1 Jar of the Ligamentum af hr ; The 
convex. part of the liver was, in every reſpect, the ſame with 


the concave part of both lobes, as to its glands. 


d e,, ne Re 


Ne 178. p. 1269: 
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= © e and the application thereof; for we, w | 
the benefit of our rent = 94 can with, more advantage apply 
our memory, in matters that require cloſe attention, by. night 
in the dark, when all things are quiet and bathed es by 
day, when fights and noiſe are apt to divert our th $5.40 

eren by day we may better do it with our eyes ſhut than open; 
Dr. Wallis. therefore. had the curioſity to try how far the 


ſtrength. of memory would ſuffice bim to perform ſome aritßz.. 


a 


Rora Seen, = 
lodged. therein, tho otherwiſe the liver between the glands i 
was of its uſual reddiſh colour; in the gall-bladder, there was 


an in the greater; CCCC the. 


ls being divided up ning this lobe; E the gall- 
bladder, of a greeniſh eee F the ena Porta ticd up with _ 


Fr E want of fight proves a conſiderable advantage as.to 
no have | 


metical operations; as multiplication, divifion, extraction of 


roots, Sc. without the help of pen and ink, or Any thing equi⸗ | 


valent thereto; and be found it to ſucceed in numbers of 20, 
40,0r 40 places; particularly he extracted by night in the 9 
ſquare root of 3 to the 20 place of decimal fractions; an: 
at the requeſt of a foreigner, be propoſed ta himſclt a number 
of 53 places, and he found its ſquare root to 27 places, and ix; 
ing them in his memory, by repeating the {ame operation 4 
t or two after; at the foreigner s next viſit, Dr. Wallis 


viouſly. committing them to writing; by which he was ſulfi- 
cently ſatisfied, de tolerable 2 memory, fixt with. and 


. 
= 


would at rf imãgintp.. ahead 
N 4 A a 4 2 The 


attention, was capable of being charged with more than a W 


tated to him the numbers from his memory, without 12 „ 
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L  confiderable profir, by marking fine linnen with a deli. 
_ Cate durable crimſon colour, which he did with ſome liquid 
_ ſubſtance extracted from a ſhell-fſh ; upon this Mr: Cole made 
. ſeveral experiments, on all the ſhell- ſn taken on that coaft, 
till at laſt he obtained that delicate colour; the proceſs of 
which is as follows: Theſe ſhells, being harder than moft other 
kinds, arc to be broken with the ſmart ſtroke of a hammer on 
4 plate of iron, or firm piece of timber, with their mouths 
downwards, ſo as not to ctuſh the body of the fiſh within ſide; 
after picking off the broken pieces, there will appear a white 
vein, lying tranſverſely in a little furrow or cleft, next to the 
head of the fiſh, which muſt be dug out with the ſtiff point of 
a horſc-hair pencil, made ſhort and tapering: The letter, 
figures, or what elſe ſhall be made on the linnen or filk will 
preſently appear of an agrecable light-green colour, and if 
placed in the ſun, it will change into the 8 colours; in 
inter, about noon; in ſummer, an hour or two after ſun- ri 
and as much before ſetting ; for in the heat of the day in ſum. 
mer, the colours come on ſo faſt; that the ſucceſſion of each 
will ſcarce be diſtinguiſhable; vis. it will change from 4 
Jight-green to a deep-green, and then in a few minutes to a ful 
lea-green; after which, in a few minutes more, it will change 
into a watchet-blue; and from that, in a little time more, it 
will become of a purpliſh red; after which, lying an hour or 
two more, and ſuppaſing the fun ſtil] ſhining, it will turn to 
very deep Pry red, beyond which the power of the ſun can- 
not reach; obſerve that theſe ch nges are made faſter or 
ſlower, according to the degrees of the ſun's beat: But the 
laſt and moſt beautiful colour, after waſhing in ſcalding water 
und ſoap, will, after expoſing again the matter to the ſun or 
wind to dry, be of à different colour from all the above- 


mentioned, and become of à fair bright crimſon, or nearly of 


the prince's colour; which, tho' no ſtypric, be uſed to bind the 
colour, will continue the fame, if well managed; as Mr. Col 
found in handkerchieſs, that had been waſhed upwards of 40 
times, only ir would be a little allayed after the firſt waſhing: 
He alſo. made as many large letters, as there were diſtinct 
. colours, on ſo many pieces of cloth, and put them in a book to 

keep them from the air; in ſeveral td nths after, the various 


A Certain perſon, living by the ſea- Ade in Ireland, mad 
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colours appeared diſtinct as abovementioned ; yet by often open 


ing the book, and ſo expofing them to the air, all the colours,” _ : 
excepting the two laſt, before either was waſhed, would fades 


but all the colours being waſhed would become one and the 
ame ; whilſt the cloth, 10 writ upon, lay in the ſun, it would 


yicld a very ſtrong fetid ſmell, like 2 mixture of garlick 


and Aſa Fetida. 


The ſhells are of various colours, but moſt of them white 3 | : 
ſome are red when newly taken off the rocks, ſome yellow, 


| others of both theſe colours, ſome are of a blackiſh brown, 
many of a fand-colour, and a few are ſtriped with white and 
brown parallel lines: It ſeems to be a kind of amphibious ani- 


mal, alternately living in both elements every tide; and being 
out of its native place, and in want of ſuch viciffiendes, it uſes 


the following ſhift to find the air; when any of them are put 
into a veſſel of ſea · water, for in freſh water they ſoon expire, 


after they have lain for ſome time on the bottom of the veſſel, 


they creep up to the ſurface of the water, and by extending a 
kind of lip with their Opercula or lids, they cling to the 1 
of the veſſel, with about half that above the water, 


ſometimes creeping down under it, and returning again to theie 


ſtation, between wind and water: Mr. Cole found their veins 


| ſometimes fuller and whiter, and the juice more viſtid; at 


other times more thin and watry : Theſe 'ſhells'are in great 


on the ſea · coaſt of - Somerſerſhire, and they ate alſo 


on the ſhores of Saut h- Wales te thereto: The fiſh" 

| boiled and dreſſed is ſaid to be wholeſome” food; they are 8 

oe at leaſt, and taſte as well as limpots or wrinkles, only 
f 


eſn is fomething harder: It's colouring· juice may perhaps 


be the ſpermatic and prolific matter, by which it propagates ite 
ſpecies, which ſeems probable from its conſiſtence, and viru- 
lent and fetid ſavour; or elſe it may be a humour in this ani- 
mal, which, „ vital energy, as the ſprings of liſe and mo- 
tion, ſupplies the want of heart, liver, , Wc. as in other 
blood-leſs animals: There are many ſorts of this purple-fiſh, 
— Aw bigneſs, ſtructure, and colour of the ſhell, accord- 
ing to the nature of the ſea-grounds, depth or ſhallowneſs of 
water, the nature of rocks, gravel, and mud, as alſo 'accord- 
ing to the latitude wherein they are found; — differ in 
the variety of the colours of the tinging juice 

black, livid, violet, deep ſea- green, light and deep red, ame- 
thyſtine, Ec. but the beſt of all were found in the Zyrian ſeas, 


near that iſland, on which the famous Zyre was built; this 


» 


heir-veine, as 


„ IRS. ite. 
j | was ce le brated and prized above all the reſt for its rich calour, 
_ variouſly denominated in former ages; as: Qftrum Sacr 


All author ally agree, that t lies in a certain 
22 and ſome mention FAO, wag white and viſeous 
as this of onrs : This excellent dye ſeems to have arrived at int 
bigheſt perfection in Plinys days, in the reigns. of * 
Jan's n the artiſts of the im e ee 
peeparations-of that tinging juice for dying ihe robes and the 
veſkments of empe ors, ſenators; 4 to excel each ather 
in new | es, to 4 oy the luxury. of the 

men of thoſe times; is colour was then ſold $717 ba 
| rate, a pound of the fine double-dyed. purple of. Zyre, calle 
: och x Tas a een James; ps IR jp more 
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1 besſible; he would have the is celeitia) 
matter, by being reflected from the fa . the earth, and 


{> aſcending ſrom it, to ——— their places the rezre- 
ſtrial bodies t . above them; it is very hard to conceive, 
| — a . ſhall be carried downwards by à continual impulſe 
e Voſſius and others aſſert the cauſe ol the 
Teer eavy bodies, to be the urge eto nc of the o_ 
ypon its / axis, «without ' conſidering, that, according to 
. r all Sony oy moving in 4 circle. recede from 
cen ir motion; fo that an contrary to gravity 
— 2 and all e een be — air 
Aa gangen to che patallel of latitude, without the intervention 
| of tome othor principle to keep them faſt, as is at of Sure 
beſides, the eſſct of this . is found nearly equal all 
yo the furiac of the and. certain experiments ſccms 
it — che Equator than towards the Poles; 
e could never be the cale, Gs diurnal, rotation of the 
enrth were the cauſe of gravity ; for where the motion 1s 
ſntreſt;) there? the effect ie che moſt coofiderdble : Others 
aſſign the preſſure of the atmoſphere as the cauſe of this ten- 
dency toward the contre oſ the earthy but unhappily they 
— miſta ten the effect for tho cauſe, it being plain from as; 
daubied principles, that * — no other bon 
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vity ; and that the weight 
x: air, P on the lower, do ſo ue 
ings of that- « dy, as co give id a force. 
equal to the weight that compre it, having of itielf u 
ſorce 3 is b will be — en 
plain the Modus, bow that preſſure ſhould occafion the de- 
icent of a body circumſcribec by it, and od qually above 
and below, withaut ſome other ſorce to drau or thruſt it dow] . 
vards; but to demonſtrate the contrary of this opinion, an ex 
periment was ſhewn before the Royal Society, wheteby/it ap. 
peared, that the e was ſo far from being the tau 
of gravity, that the effects thereof were much more vigbrons 
when the pteſſure of the atmoſphere was removed; ſot upos 
exhauſting a long glaſs · receiver, a light down-feather included 
therein, Which, in the air would hardly fink, did de fend ν 
Vacuo with nearly the ſame velocity as if it had been a ſton::k 
Some people think to illuſtrate this deſeent of hen vy Bodies 
by comparing it with the virtue of the loadſtone; but ſetring 1 
| afide the difference in thair manner of attraction, the load tons = 
atraQing only in and about its Poles, and the earth wnoft "2 
2 * all pars of its ſurface; ihis compatiſos avails do =_ 
to explain one unknown thing by another equal _— 
ſoz 4 e aſſign as the cauſe a certain ſy mpathetical attracti _ 
between che carch and its parts, whereby, they! have, 2 t 
were, 2 defire to be united j hut this is ſo ar freaks explaining _ _ nn 
the: Modus, that it is little more than telling us in other ; = 
that heavy bodies-deſcend, becauſe they deſcend; But tho the _ 
efficient cauſe of gravity be ſo obſcure, yet its final cauſe 6 
clear enough; for it is by this fingle principle that: chef raff - / 
and all the coleſtial bodies are kept from diſſolution; the leaſt . 1 
partie le not being ſuffoted to pr far from thair ii / 1 
without being immediately a9 ge doum again by virtue | | 
this natural tendency ; which, for their 5 he inf  _ - 
vice w iſdom of their creator hath ordained 70 bs! erde _ 
of their:centresg nor can the globes of the un 2 ts - 
otherwiſe be deftroyed, than by dee Wa ts power 
4 Roe their parts united. * 
ections or properties of grorty, 6d 1 ee — | 
vg on- falling bodies. ht $1631 been in 4 great meafare diſeb 
rered, and moſt of them made out by -mathetivatica} demon. 
tration, by the accurate diligence of Galileo, Toyricelli, Ry. = 
ens, Mr. Newroy und others, 4. The. felt property is, that - 
5 this 9 of n.. all bodies deſcend towards 4 =—_ 
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% MEMOIRS of the 
point, which either is, or elſe very near the centre of napy; 
_ tude of the earth and ſea, oe bach the ſea forms all 
erical ſurface, and the ee of the land, 


all oe 1 
_ ... .conkdering the bulk of the whole, but inſenſibly there, 
from- 2. This point or centre of gravitation is fixed within 
- . the carth, or at leaſt hath been ſo, ever fince we have had ay 
authentic hiſtory; for a conſequence. of its change, tho ney 
Jo little, would be the overflowing of the low-lands on thy 
fide of the globe towards which it 2 , and the leay; 
new iſlands bare on the te fide, from which it 
but for theſe two thouſand years. it appears, that the lor 
lands of the Mediterranean Sea, near which the moſt ancien 
writers lived, have continued much at the fame height abo 
the water, as they now are ſound; and no inundations or re 
ceſſes of the ſea, arguing 2 ſuch ze, are recorded in li 
= | Rory, excepting the univerſal deluge, which can no better wa 
be accounted for, than by „ Cars this centre of gravitatia 
| removed for a time towards the mild le of the then inhabited 


Parts of the world; and a change of its place, but the tw 
thouſandth part of the radius of this globe, would be ſufſicien 


to bury the tops of the higheſt hills under water. 3. That in 
all parts of the ſarface of e or rather in all point 

8 E <a op om its centre, the force ot gravity 18 
oY —.— 3 ſo that the length of a pendulum, A 
3 It is true, chat, at St. Helena, in the latitude: of 16“ ſouth, 
Mr. Halley ſound that the pendulum of his clock, which vi- 
brated ſeconds, required to be made. ſenſibly ſhorter than it 
had been in England, before it would keep time, and aſiet- 
wards the French obſervers, found the ſame thing near the 
egquinoctial; and Mr. Halley. could aſcribe this to no other 
cauſe, than to the 8 of his place of obſervation 

k 


above the ſurface of the ſea, whereby the gravity being dimi- 
_ niſhed, the | of the — ring s Sn? muſt 


be proportionably ſhorte Gravity does equally affed 
all — —— regard 2 to hoe _ bulk, ot 
figure ; ſo that the refiſtance of the medium being removed, 
the compatteſt and the greateſt and eſt bodies, 
would deſcend the paces in equal times; as appear 

from the experiment abovementioned: In theſe two laſt parti. 
| culars, is ſhewn, the great difference between gravity and 

magnetiſm ; the one affecting iron only, and that towards its 


poles, the other all bodies alike in every part: From e 
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5 ow hoſe Fo ings” _ appear light, being only compa-; 


„bulk —.— 

= 477 dere 257 rexſdn, 2 corki for inftahee; ſhould be 
47 becauſe it fiwitns: on water, any more. — iron, 
uſe ie f\vitits on mercury. 3. That tin 

26, amt docroaſch, 4s you aſcend 3 the nd 
in — of the ſquares of the diſtane 
hb at a double diſtance to have 
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— of - i patnded; and if ſo, (being the ſurfaces 
——_— 15 the ſhudtes of their Radii, this power at ſeve 
nces 


and then its whole 4c 10d on each ſpherical fiirface, be it 
or ſmall, will Be says equal; ald chis is evidently the 5 1 
4 toward centres of the 3 . 2 
the Earth ; and is tht be gee 
general ple obſerved b les. 
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the tules of 5 
550 height 
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Gel to Which any 


ind over how finall an areh of te globes — — | 


8 we may well enou gl — — ;the gravity” to-be 
al throughout ; * deſcenrs of (ley to be in p 
ie l which, in reality, are the — 2 Jig 

rence being ſo ſmall as by no — . 

the . GH of the air, it is true, ig corifiderable againſt all 

ics, but in great and ponderaus ſhot, this impodiment 

is and by experience to be ineo 

neglected: Propofitions concerning the deſeont of 7 


ind the motion of projects: . er 1; 
* Propofirion'l. The” bene of falling bodies _ propor: 
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ion of gravity being continual, in every ſpace. of time, the 


falling body receives a new impulſe, equal to what it had be. 
fore, in the ſame ſpace of time, — from the ſame 
payer for inſtance, in the firſt ſecond f time, the falling 

y hath acquired a velocity, which in that time would c 
it to a certain diſtance, 1 2 foot, and if there were no 
new force, it would deſcend at that rate with an equable mo- 
tion; but in the next ſecond of time, the ſame power of gra- 
vity continually acting thereon, ſuperadds a new velocity equal 


to the former; ſo that at the end of two ſeconds, the velocity 


is double to what it was at the end of the firſt; and in the 
ſame manner, it may be ſhewn to be triple, at the end of the 
third ſecond, and fo on; wherefore the velocities of falling 
bodies are pro rtional to the times of their falls. Q. E. D. 
© Propoſition II. The ſpaces, deſcribed by. the fall of a body, 
arc-as the ſquares of 'the times from the beginning of the fall; 
Let AB Fig. 3. Plate X. repreſent the time of the fall of a body; 
BC, a perpendicular to A B, the velocity acquired at the end 
of the fall; and draw the line A C; then divide the line AB, | 
repreſenting the time, into as many equal parts as you pleaſe, 


a8 V, b, b, b, gc. and thro' theſe points draw the lines bc, b;, 
be, Oc. parallel to BC; it is manifeſt that the ſeveral lines 


bt, repreſent the ſeveral velocities of the falling body, in ſuch 
parts of time, as Ab is of AB, by the former propoſition: It 


is likewiſe evident, that the area A BC is the ſum of all the 


lines hc, taken infinitely'many according to the method of in- 
divifibles; ſo that the area ABC, repreſents the ſum of all 
the velocities between none and B C, 9 Li infinitely many; 
which ſum is the ſpace deſcended in the time repreſented l 

AB? and by the ſame reaſon, the areas A bc will repreſent 
the ſpaces deſcended in the time A; ſo then the ſpaces, de- 
ſeended in the times A B, Ab, are as the areas of the triangles 
ABC, Abc, which, by the 2oth of the 6th of Euclid, are as 
the ſquares of their 62957 e ſides A B, A b, that is, of the 
times; wherefore the deſcents of falling bodies are as the 
ſquares of the times of their fall. Q. E. P). 
Propoſtt ion III. The velocity, which a falling body acquires 
in any ſpace of time, is double to that, wherewith it would 
have moved the ſpace deſcended by an equable motion, in the 
ſame time: Draw the line E C parallel to A B, and A E pa- 
rallel to BC, and compleat the 2 AB CE; it s 
evident, that its area may repreſent the ſpace, a body moycd 
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AB; and the triangle A B C, repreſents the ſpace, deſcribed 


AB he 
by ths fall of a body, in the ſame time A B, by the ſecond _ 
propoſition; now th triangle A B C, is half the parallelogram 

A BCE ; and conſequently a pr: deſcribed by the fall, is 

half what would have been deſcribed by an equable motion 
with the velocity B C, in the ſame time; wherefore the velo- 
city BC, at the end of the fall, is double to that velocity, 
which, in the time A B, would have deſcribed the ſpace fallen, 
bl hin by the triangle A BC, with an equable motion. 
Nene, IV. All bodies, on or near the ſurface of the 
earth, do in their fall deſcend in ſuch a manner, as at the end 
of the firſt ſecond of time to have deſcribed. 16 foot. one inch, 
London meaſure, and acquired the velocity of 32 foot, two 
inches in a ſecond : This is made out from the a th Prop. 
Par. 2. Horol. Oſcill. Huygen. wherein, he demonſtrates thi 
time of the leaſt vibrations of a pendulum, to be to the time 
of the fall of a body, from the height of half the length of the 
pendulum, as the circumference of a cirele to its diameter; 
whence, as a corollary it follows, that as the * of the dia- 
meter is to the ſquare of the cireumference, ſo is half the length of 
the pendulum, vibrating ſeconds, to the ſpace deſeribed by the 
fall of a body in a ſecond of time; and the length of the pen- 
dulum, vibrating ſeconds, being found 39, 125, or J inches, 


| the deſcent in a ſecond will be found, by the above analogy, 


16 foot and one inch; and by the third propoſition, the velocity 
will be double thereto; and thus nearly it hath been found by 
ſeveral experiments, which, by reaſon of the ſwiftneſe of the 
fall, cannot ſo exactly determine its quantity: From theſo 
four propoſitions, all queſtions concerning the t eee, 
fall of bodies are eaſily ſolved, and either time, height, or ve- 
locity being affigned, one may readily find: the other two: 
The doctrine of projectiles is alſo deducible from them, aſſum- 
ing the two following axioms ; viz. 1. That a body, put in mo- 
tion, will move on continually in a right line with an equable 
velocity, unleſs ſome other force or impediment intervene, 
whereby it is either accelerated, retarded! or deflected. 


2. That a body, being agitated by two motions at a time, does 


by their compounded forces paſs thro the ſame yum as it 
would have done, were the two motions divided and ated 


ſucceflively ; as for inſtance,” ſuppoſe a body moved in the line 

GF Fig. 4, from G to R, and Roping there, ſuppoſe it 
a ſpace of time equal to the 

b 2 forme 
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1 4 om R towards K and l ſa „the body my 0 
oth at 


thro” the point U, tho theſe two; ſeveral forces acted bo 
. Propoſition V. The mation af all/proj&tiles is in the cury 
of a parabola: Let the line & R be that in which the pro. 
jet is directed, and wherein, by the firft axiom, it would 

re moved equal ſpaces in equal times, were it not deſlected 
downwards by the force . let G be the horizon] 
live, and GC a perpendicular thereto; then the line GRF, 
being divided into equal parts, anſwering to equal fpaces of 


time, let the deſcents of the projeRtile be laid down in line: 


parallel to GC, pr 


the times, by the ſecond pro 


GR, GL, GG. or as the ſquares of t from S to T, 
from R to U, from L io X, and from F to B; and draw the 
linea TH, UD, XI. BC parallel ta GE; I fay, the point 
T, U, X, B, are points in the curve deſcribed” by the projes, 
and that that curve is a parabola; by the © axiom, they 
are points in the curve; and the paris of the deſcent GH, GD, 
GY, GC=ST, RU, LX, FB, bewg as the ſquares of 
tion; that is, as the ſquares of 
CB equal to G8, GR, GL, 


the ordinates H T, DU, 7 


Gr, the ſpaces meaſured in thoſe times; and there being no 


that third will be the line, called 


other curve but the parabola, the paxta of whale diameter are 
as the ſquares of the ordinates; it follows, that the curve. de- 
ſcribed: by a projett can be no other than a parabola; and lay 
ing, as K U, the deſcent in time, to GR os UD, the duet} 
motion in the ſame time, ſo is U D to a third 


parameter of the parabola to the di 
ways the ſame in p 
velocity, being defined by the number of ſeet moved in 2 


eter GC; which is al· 


| e of time, the parameter will be found 0 tho 
of a body in 


uare of the velocity by 16 foot 1 inch, the fall « 
ſame time. £35 E | 1 7 
Lemma, The fine of the double of any arch is equal to 

twice the fine of that arch into its coſine, divided by Radius; 


and the verſed ſine of the double of any. arch is equal to the 


ſquare of its ſine, divided by Radius: Let the arch B C Fig. 5. 
be double the arch B F, and let A be the centre; draw the 


Radii AB, A F, A C, and the chard B D C, and let fall BE 


perpendicular to A Cz; and the a! EBC will be e ual to 
the angle B A D; and the triangle FE will be 22 to the 


tioned as the ſquares of the lines G8 
umes, 


al; 
all writers of Cones, the 
rojetts caſt with the ſama velocity; and the | 


3 ' ' 64 _ | or 


a ep }® SÞe£6T M28 


i A 


1 DD en  s- = «a 


© Aa 8 XxX, rm. 


= as e 


| Soor 


e ee 46 radius do co Ans POW 
Te ine tc the line ofthe double angle ; and as A.B t@ BD; To. 

CH 

ta th 


2 is, as radius to fine; io twice 
ane 


of 


A 


Pr rap. VI. The hari of projecd iom made with 
ſame at ſeveral — e line of direction 
are 2s the ſines of the double angles of elevation: Let GB, 
Fig 4 the hy ke of, at 23 the fine of the angle ß 
eration B GB, be = /; its eo-fine == 7, the tadis = #, and 


te parameter = 2; it will be, ascto 612 = PB= GO; 
| by rae of th beben E = tothe tquare of o 
or; now as c uh 00 16 2 0 2 =GFP, and in ſquare 
—.— will therefore be = to os which equation reduced. 


. e, bes by the former les Lc =wthe | 


e of the double angle, whereof / is the fine; wherefore it 
ill be, as radius to e fine of own arts; G, ſo is 
half tho parameter, to the horizontal rang or dilate, fought ; 
and at the ſexeral elevations, the ranges geo are 40 the fincs of the 
double of elevation. Q. E. D. 

Croll. Hence it follows, that half the paraintter" is the 
_ random, and that it happens at the elevation of 45*, 
fine of whoſe dquble is radius; likewiſe, that the ranges 

"_ diſtant above and below 45 are equal, as are the fines 
all double arches to the ſines F thels double complements. 

oO: VIE The altitudes of projections, made with the 

ſame velocity, at ſeveral clevations, are as the verſed fines of 


the double angles of elevation; a3 is w is cn, 
„A= r and UK =RU=FBP the altirade of de 


e = ll, now by the preceeding' lemms 22 2 45 "= 


to the verſed fine of the double angle; and therefore it will be 
5 radius to the verſed fine of double the angle FG B, ſo t of 
the parameter to the height of the projection UK; 5 4 

theſe 


ee f arch; which tuo 
walogics rely Bar a into <quagions, are the propoſitions, c 
tzined in the lemma, to 2 15 


1 


1 


3 


Fai 


i MEMOIRS # me . 
tht heights re # eren dern. as te Lad ve 
dee Prom hence it is plain, that greatcſt altitude g 
= the perpendicular projection is 2 4th arameter, or half 


= Prop. VIII. The lines G P, or times of the flight of a pro- 
= jcile, caſt with the ſame degree of velocity at differen 


=_ 3 are as the ſines of the EO As c is to , ſo l 
ac Prop. 6 e 5 = GB, that 5s, as radiug 


the fine. of elevation, ſo the parameter to the Iine G; ſo 
the lines CF are as the ſines of elevation, and the times are 
proportional to thoſe. lines; wherefore the times are as the fines 
of elevation. we, 85 hes 
Prop. IX. Prob. 1. A projeriion being made at pleaſure, 
having the diſtance and altitude, or defcent of an object, thro 
which the project paſſes, together with the angle of elevation 
of the line of direction, to find the wa <> and velocity; 
that is, (having the angle EGB) GM and MX : For as 
radius to the ſecant of GB, ſo GM the diſtance. given o Wi ; 
GLz and as radius to tangent of EFG B, DOM 1M 
LM MX in heights, or 4 in deſcents; or clic M | 
— ML, if the direction be below the horizontal line, is the Bil * 
fall in the time, that the direct impulſe, given in G, would q 
have carried the project from G to L LX = GY; thenby f 
reaſon of the parabola, as LX or G is to GL or I X, ſou f 
GL to the parameter ſought: To find the velocity of the 
impulſe, by Prop. 2. and 4, find the time in ſeconds, in which Wi , 
2 body would fall thro' the ſpace LX, and by that, dividing the l 
line G L, the quoticnt will be the velocity, or ſpace, run over n 
in 2 ſecond, which is always a mean proportional between 
the parameter, and 16 foot 1 inch. C 
rop. X. Prob. 2. Having the parameter, the horizontal Will , 
diſtance, and height or deſcent of an object, to find the elera · 0 
tions of the lines of direction neceſſary to hit the given object; | 
that is, having G M, MX, and the greateſt random equal o 
half the parameter, to find the angles FG B: Let the tangent Fa 
pt 
Fi 
ut 


of the angle ſought be — 7, the horizontal diſtance GM =, 
the altitude of the object MX = h, the parameter = p, and 


r . „„ | 44 wt 
radius Sy; and it will be as to t, ſo h to =. MIL aud 
F . Yo reno 507 07 2959012%5%; pþ 


Te m7, =, 


2 ay © . f 
wy —— en . an 43 ee 


7 
=XY* | becauls ofighe parabols; but +28 Gb 


(41. 3. ir.) wherefore 22 I 55 
which. equation, SN, is ; 2b e = 25 = — by 
ind divided by bb, is Sg . = $5 — 1+ This equation. 


| ſhews, that ** . hath two nn and the roots 


thereof are 7 2 — I; 7 which the 
following male is derived; divide” half the parameter by the 
horizontal diſtance, and keep the quotient, v. 5 then ay, 
45 ſquare of the diſtance given to half the parameter, ſo half 


the parameter 37 7 -þ double 1 decken to a ſquare of * 


War is 22 255 22, „ the N anfiering to that ſeeant 


Wie 5 1, or mrs f then the Git and” diffe- 


Wedeb quotient above ſound, and this tangent will be 


2 — . of the equation, and the 2 of the re 
ou 0 
Note here; that i in deſcents, if Ks rangent 2 the ae | 


| a3-it does when ph is more than 5b, the direction of the 


lower elevation will be below the horizon; and if ph = hb, it 
muſt be directed horizontally, and the tangent of the upper ele- 


ration will be £7 Note likewiſe, that af 4bb ＋* 495 in 


aſcenta, or 1 7 — 47h in deſcents be = to Ps. there is but 
one elevation that can hit the object, and its tangent is 


* 7735 and if 4bb + apt in aſcents, or 4% abi de: 


—— do exceed PP, the object i is without the reach of 3 2 
project caſt with that velocity, and ſo the thing is impoſſible; 
From this equation, 40 4h pp are We the 
utmoſt limits of the reach of any project, and the figure fer 


1384. ME MOIR S of the 
ed, wherein are all the | heights 


object propoſed; for bb = 


requiſite will be eaſily had; for dividing 
_ radiue will be the 


DRY ; 1 2 J =” 
analytical ſolution, vis. — = £ 55 


to which draw the 


* IS, 
* 


upon each horizontal diſtance. 
beyond which it camot paſs; for reines of that equation, 
4 will be found = { p in heights Md Wk uy 
ſcents ; from whence it follows, that all the points þ are in the 


curve of the parabola, whoſe Focus is the point from whence 


the project is caft, and whoſe Latus Rectum, or parameter ty 
the axis is = p; likewiſe from the ſame. equation triay th 
leaſt parameter, or 2 be found, capable to reach the 
gd 2p + pt being reduced, + p wil 
"BR — ; in aſcents „ 
be =D in deten! which is the horizonti 
range at 45* that would reach the object, and the ele vatiot 
; the ſemi- parameter ſo 
found by the horizontal diſtance given, l, the quotient into the 
tangent of the elevation ſought: This rul 
may be of good uſe to all bombardeers and gunners, not 4 
that they may uſe no more powder than is neceſſary to 


their bombs into the place ned, but that they may ſhoot 


with much more certainty, for that a ſmall error committed 
in the elevation of the piece, will produce no ſenfible diſe. 
rence in the fall of the ſhot; for which reaſons, the French 

incers uſed mortar-pieces inclined conſtantly at the elevation 


_ of 45?, proportioning their charge of Powder according to the 
Bifics af be objed they — tri ee 


2 geometrical conſtruction of this problem be. required, the 
following is a very eaſy one, and deduced from the forcgoing 
| 2p Eph — bb; 


and it is this; having made de t angle GDF, Fig. 
make DF = p, or greateſt range; DG = 5, the horizon 
diſtance 5 and DB. = +, the perpendicular height of the 
object; to be laid upwards from D; if the object be above the 


horizon, or downwards, if below it; rallel to G D das 


FA, and make it = to GB, the hypothenuſal diſtance of the 
object; and from the centre A with the radius FB I 
h "op an arch, which ſhall, if the thing be poſſible, interſe# 
the indeterminate 8 DF in two points K and L, 

ines GL, GK; I fay, the angles DGI, 
DGL are the elevations requiſite to ſtrike the obſect B: For 


the ſquare of FK or FL is 0 FB. GF er fp FA. 


5 ap act a. co. uo 1 ne . 8 


— > Mid 2D 2a vo 


dn en ire , ß on Repo de and AS... SO. — an FE. 2% TE. &f We Gd .- » 
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. c 
„be vb I => FL, and by conſequence 
DK, DLS AIP yl 32727 +24 —#%; andas DG to DK 
and DL; ſo is MF EL ſought, which coincides with 
the algebraical exproos thereot;” <2 ES; Eng; 
Prop. XI. To determine the force or velocity of a project, 


| in every point of the curve it deſcribes: To do this, we need 


no other Præcognita, than only the third propoſition, v/z. 
that the velocity of falling bodies, is double to that, which in 


the ſame time, would have deſcribed the 2 1 fallen by an 
* motion; for the velocity of a proje 


a is compounded 
the conſtant equal velocity of the impreſſed motion, and the 
velocity of the fall, under a given angle, viz. the complement 


| of the elevation; for inſtance, in the time wherein the project 


would move from G to L, Fig. 4, it deſcends from L to X, 


and by the third propoſition hath: acquired a velocity, which, 
in that time, would haye carried it by an equable motion from 


L to Z, or twice the deſcent LX; and drawing, the line G Z, 
I ay, the velocity in the point X, e of the velocities 
GL and LZ, under the angle G LZ, is to the velocity im- 
preſſed in the point G, as GZ is to GL; this follows from 
the ſecond axiom, and by 20 and 21 Prop. Zib. 1. Conte 9 
borgii, X O parallel and equal to & Z will touch the parabola 
in the point X; fo that the velocities, in the ſeveral points, 
are as the lengths of the tangents to the parabola in thoſe 
points, intercepted between any two diameters; and thefe 
again are as «4 ſecants of the angles, which thoſe tangents 
a make with the horizontal line G B: From what is 
re laid down, the comparitive force of a ſhot, in any two 
points of the curve, may be either geometrically or arithmeti- 
1 diſcovered. _ [AG oe eo en es 
roll. From hence, it follows, that the force of a ſhot is 
always leaſt at U, or the vertex of the parabola, and that at 
equal diſtances therefrom, as at T and X, G and B, its force 
s always equal, and that the leaſt force in U is to that in G 
and B, as radius to the ſecant of the angle of clevation F GB. 
The tenth propoſition contains a problem, untouched by 
Tirricelli, and which is of the greateſt uſe in gunnery; it was 
firſt ſolved by Mr, Anderſon, in his book of the Genuine Uſe 
and Efeefts of the Gun, printed in 1674; but his ſolution 
ag ſo much calculation, that it ſet Mr. Halley on finding 
OL, the > EIA EO - our 
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386 MEMOIR S of b 
out one more eaſy; and accordingly he diſcovered in 1678 the 
above-mentioned rule, and its geometrical conſtruction. 
Now theſe rules would be rigidly true, were it not for the 
reſiſtance of the medium, whereby not onlFthe direct impre ſſed 
motion is continually retarded, but there is Iikewiſc an increaſe 
of the velocity of the fall, ſo that the ſpaces, deſcribed thereby, 
are not exactly as the ſquares of the times: But what this 
refſtance of the air is, againſt ſeveral velocities, bulks, and 
weights, is not ſo caly to determine; it is certain, that the 
weight of air to that of water is nearly as 1 to 800; whence 
the weight thereof, to that of any project is 2 It is very 
likely, that to the ſame velocity and magnitude, but of diffe- 


tent matter, the oppoſition ſhould be reciprocally as the 


weights of the ſhot; as alſo, that to ſhot of the ſame velocity 
and matter, but of different ſizes, it ſhould be as the diame- 


ters reciprocally; whence generally, the oppoſition to ſhot 
with the ſame velocity, bnt of different diameters and materials, 


ſhould be as their ſpecific gravities into their diameters reci- 
pivealy s but whether the oppoſition, to different velocities of 
the ſame ſhot, be as the ſquares of thoſe velocities, or as the 
velocities themſclves, or otherwiſe, is yet a harder queſtion; 
however it be, it is certain, that in large ſhot of metal, whoſe 
weight ſurpaſſes that of the air many thouſand times, and 
whoſe force is very great in 1 Sponge to the ſurface, where- 
with they preſs thereon, this reſiſtance is ſcarcely diſcernible; 
for by ſeveral experiments, made with the greateſt care and 
eircumſpection with a mortar-picce extraordinary well fixed to 
the carth on purpoſe, which carried a ſolid braſs ſhot of 4 
inches diameter, and of about 14 pound weight, the ranges, 
above and below 45 were found nearly equal; if there was 
any difference, the under ranges went rather the fartheſt, but 


' theſe differences were uſually leſs than the errors committed 


in ordinary practice, by the unequal goodneſs and dryneſs of 
the fame fort of powder, by the unfitneſs of the ſhot to the 


- bore, and by the looſeneſs of the carriage: In a ſmaller braſs- 


Mot of about an inch and a half diameter, caſt by a croſs-bow, 
which ranged it at moſt about 400 foot, the force being much 
more equal than in the mortar-piece, this difference was found 
more nicely; and very plainly the under ranges conltantly 
excecded the upper; from which trials it is concluded, that 
altho”, in ſmall and light ſhot, the oppoſition of the air ought, 
and muſt be accounted for; yet in ſhooting of great = 

_ 1 e © weighty 


- 


weighty bombs, there need be very little or no | 3 
; and ſo theſe rules may be put in practice to all intents 


and purpoſes, as if this impediment were abſolutely removed. 
Shooting by the Rarefattion of the Air; by Dr. Papin. Phil. 


| Tranſ. N' 179, p. 21. he 
Hereas ordinary wind- guns produced their effects by the 


ther that ſeemed to exceed it: A A, Pig. 1. Plate XI. is a 


p 15 very equal from one end to the other; BB a ſmall pipe 
0 


ered in a hole, near the end of the pipe A A, and applied 

to the plate of the pneumatic engine; CC a kind of ſtool to 
bear up the INS of the pipe AA; Da piece of lead 
fitted to the bore of the pipe A A; the pipe A A is to be ſhut 
at both ends by valves outwardly applied, and fo the {aid pipe 
AA, tho' never ſo big, — be exhauſted of air by means of 
the pneumatic engine; which done, the valve towards D muſt 
be ſuddenly opened, ſo that the whole preſſure of the atmo- 
ſphere, acting upon the lead D, may drive it along the pipe 
A, with ſuch à ſwiftneſs, that it will be able to carry it ti a 
great diſtance; and becauſe ſuch a valve, ſhutting a great hole, 
would prove very difficult to be opened, when the pipe A A is 
of a great bore; the aperture, towards D, may be left: much 
ſmaller than the pipe; the ſwiftneſs of the air, being ſo great, 
that even thro a pretty ſmall aperture, it preſſed the lead P, 
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compreſſion of the air; Oiho Guerick found out a new 
ſort, that ſhot by rarefaction; but Dr. Papin contrived ano 


=—_ — FR \ i. 9 1 
= nel fs am mtr — r OY 


as freely almoſt, as if the whole bore was quite open: Having 


prepared a barrel, carrying a lead of two ounces, the experi- 
ment was ſhewn before the Royal Society, and the effect was 
found very conſiderable, the force being little leſs than that of 
the wind · gun by compreſſion; the ſame experiment being 
afterwards repeated with a longer barrel, it was found that 


advantage. - 


3 


the length, in this way of ſhooting was very little, if any 


A Deſtriprion Ul ame ſinple Colours; by Mr. Rich. Waller. 
„ 7 1 r : : 


ranſ. Ne 179. p. 22. 


9 blues; 1. Spaniſs white is made of chalk and alum 
' 1D burnt together. 2. Mr. Waller takes the Lapis Armenius 
to be the blue bice of the ſhops, for it is light and friable, 
formerly brought from Armenia, now from the filver-mines of 
Germany, C alled Melochites, and Bergblau in High. Duel. 
| ny: CET 3. Ultra- 


- 
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3. Ultramarine is made of the blueſt Tapis Tusuli, which i 
FN of gold veins, by calcination. . Smalt is made of zaffer 
and pot a hes, calcined together in 4 glaſi- furnace. 5. Lit. 
maſe, or litmoſe, Mr. Waller ſuppoſes t& he the juice of 2 
lant. 6. Indigo, ſaid by Pliny io be brought from India, 2 
ind of mud adhering to the froth about reeds, and when tried 
with à coal, the true fort burns with a purple flame, and fine}; 
of the fea: Zinſchoten ſays, it is called Anil, that it grows in 
Cambais, and that it is a plant like roſemary, which is gathered 
and dried, then moiſtened with fair water, and beaten to x 
mud. 57. Indian ink; its uſe was known to Pliny, tho not its 
compoſition, which is yet undiſcovered, unleſs it be burnt rice, 
n booms ftw fates, 
Simple yellows and reds; 1. Ceruſe is the ruſt of lead, made 
by 2 vaporous calcination ; Plin writes thus of It, Cap. 34 
Lib. 18, Pſimmithium, or c is made in the plumber' 
ſhops of {mall plates of lead laid upon a veſſel of ſtrong 
vinegar; what falls into the vii is taken out, and dried in 
the tun; and Cap. 6. Lib. 35, he ſays, it was made at Rone 
of burnt marble · flint quenched in vinegar. 2. Maſticot u 2 
kind of improper calx, or tm. 3. Gutte Gamba; or Cambodia, 
is the wa gp" ge juice of a plant, not well known; it comes 
from both the Indies: Some think it is the 3 Eupbor. 
bium ; others, of ſcammony, or tithymal; others, of Ricinus; 
others again refer it to the greater Caraputia, Eſula, or the 
flowers of the Indian Ricinus, and will have it coloured with 
Turmeric, as Schroder would have. 4. Oker, « kind of natural 
earth; there are two; forts thereof; the one native, formerly 
brought from Africa. mow from Dacia and Hungary, and 
from many places ip ene, ef] *! foreſt of Dean; 
the other, a factitious ſubſtance of lead burned and quenched 
in vinegar; in Pliny's time it was made of Rabrica, or ruddle 
burnt. 5. Orpiment, a fat inflammable mineral, juſtly ranked 
amongſt poiſons, on account of its extreme corroſive quality; 
Pliny ſays, it was dug up in Sria, not very deep in t 
earth, and that the emperor Caligula had hopes of obtaining 
old out of it; on which account he cauſed 14 pounds of it to 
tried, which afforded very good gold, but in ſo ſmall 
'a proportion, that he Toft by the trial. 6. Umber is 


"native earth. 7. Red- lead, a colour unknown to the 
ancients, made of litharge, or burnt lead, by a rever- 
' beratory calcination, or ceruſe put in a platter over 
"the fire, which muſt be continually ftirred, till it has 


acquired 
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quired» rela color. 8. Barat abit .common 
burnt in the fire. 9. Cinnabar ar vermil 
. there are two ſorts on it; via. native, or the minium 
of the ancients, which is the — that yields quickſilyer, 
of which and ſul hur it chiefly conſiſts; it is — in the 
mines of Itria: This colour = 2 the ancient Romans 
uſed for — poſes, and on feſtivals, Jupiters face was 
res therewith, as alſo the bodigs of thoſe. who entred in 
r The factitious cinnabar is that now uſed, and is 
y a fublimation of 2 and ſulphur by Carmine 
2 AK ee. 77 Arabic word, 
is made of dyed flocks, or ſhavings of ſcarlet- cloth, or of the 
8 or elſe of — — by extracting their 
tincture with a lee of pot · aſhes, and then precipitati 55 with 


| 2 ſolution of rock - alum: After the ſame manner a at 


made of gum-lac, by extr its tincture with u 5 
12. ai Draconis is the gum of a. tree, which looks lik like 

it is brought from ſeveral parts of the Eaſt-· Indies. 
13. Engliſh 'reddle or ruddle, is age Logon in many places of Eng- 
land; particularly, near Mitney in Oxfordſbere.; 14. Lamp 
black is thus deſcribed by Pliny to be made of the ſoot of ro 
or burnt pitch; e _ Ran, on „ae for 1 17 to o keep 
ni make. 25. 1481 


A. e. rhe Emperor China into * Ls ra Tar- 
fa 225 a 5 ao Oh Ne 189. p. 39. fo | 


T =: _ of China made a voy e the eaſtern 
Tartan in the beginning of 1682, having quelled 


be made of any 1 there is — — 


„5 $4 


a revolt by 1 three rebellious kings, formed in 


— 9 — of the gmpire; One of theſe , princes was ſtran- 
gd mm the province of which he had made himſelf maſter; 
ſecond, Tie brought to Peksn with the principal heads 
of his faction, was cut to pieces in the ſight of the whole court; 
the moſt confiderable Mandarens, acting with thcir own hands 
in this ſad execution, to revenge upon this rebel the death of 
their parents, whom he had cauſed to be cruel] murdered ; 
the who was the moſt. confiderable, indeed the 


head of the revolt, had, by a voluntary death, prevented his 


deſerved ment; a 1 t an end to a war, which had 
laſted for ſeven years; Pease having been eos by the re- 
cſtabliſhing, in the empire and all its provinces, the peaceable 


enjoyment of their ancient libertics, the r re 
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the 23d'of March to go into the province of Tenotum, the 

cosountry of his anceſtors, with a deſign of vifiting their ſepul - 
. chres, and, after honouring them with the uſual ceremoni 
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thing to be ſeen on all Gdes but mountains and yalleys, and 


of 'proſecuting his journey to the Eaſtern Tartary: This 
journey was from Pekin to the end of it about 1100 miles; 
The emperor took with him his eldeſt ſon, a young prince of 
ten years of age, who already had been declared heir of the 
— : The three principal queens went alſo this journey, 
each in her gilded chariot, as alſo the ee kings, which 
compoſe this empire, together with all the grandecs of the 
conrt, and the maſt confiderable Mandarins of all the orders, 
who, having all a great train of attendants, and a very ſplen- 
did equipage, made a court about the emperor of more than 


yo nd ons: It was the emperor's will, that the author of 
this re 


ation ſhould accompany him in his journey, and that 
he ſhould be always near his perſon, in order to make, in his 
preſence, the obſervations neceſſary for knowing the diſpoſition 
of the heavens, the elevation of t ——_— magnetical de: 
clinations of every place and for meaſuring with mathematical 
inſtruments the height of the mountains, and the diſtances of 
places; the emperor was alſo pleaſed to be informed of what 
concerned meteors, and many other phyfical and mathematical 
matters; inſomuch that he gave orders to an officer to carry 
upon horſes ſuch inſtruments as there ſhould be occafion for, 
and he recommended the author to the prince his uncle, who 
was alſo his father in law, and the ſecond perſon of the ſtate, 


and denominated by a Chineſe name, which fignifics an aſſo- 
eine ein the empire. L303 „ 


In this journey they always proceeded towards the north · eaſt; 
from Pekin to the province of Leao- tum, the road, which is 
Pretty equal, was about 300 miles; the province of | Zeao-tun 
itſelf is about 400 miles, but the road much more unequal on 
account of the mountains; from-the frontiers of this province 
to the city of La, on the river, which the Tartars call Songoro, 
and the Chineſe, Sum hoa, the way, which is about 409 miles, 
i very difficult, being ſometimes crofled by mountains ex- 
tremely ſteep, ſometimes by valleys of extraordinary depth, 
and thro* defart plains for two or three days; the mountains of 


this country are covered on the caſt-ſide' with great oaks, and 


old foreſts, which have not been cut for ages: All the country 
beyond the province of Leao· tum is exceeding defart, and no. 


le 


dens of bears, tigers and other beaſts of prey; ſcarcely a hou 
71 | | to 


to be found, but only ſome poor. reed-hutts by the ſides of 
brooks and ſtreams: All the cities and towns in the pro- 
vince of Leao- tum, and which are in great numbers, are en- 
trely ruinous; for the petty king of the Tartars, who ſet this 
war on foot, having but a very ſmall army, cauſed. the inha- 
bitants of thoſe places to take arms, and forthwith to deſtroy 
theſe towns, that he might take from his ſoldiers the hopes of 
ever returning again to their own homes: The capital of Leao- 
um, which is called Xin- Jam, is a city very fair and pretty en- 
tite, it has ſtill the remains of an ancient palace; its latitude 
is about 41 de in it no declination of the magnetic needle is 
obſerved : The city of Ula, which was almoſt the extremity 
of this journey, lies in 44 20', and there the compaſs declines 
ſtom the ſouth to the weſt 1* 40“: From Pekin towards the 
caſt there is made a new road, bs which the emperor may 
commodiouſly march with his horſe, and the queens travel in 
their chariots 5 this way is about 10 foot broad, and as level 
and ſtreight as: poſſible, it extends above 1000 miles, it hath 
a little rifing on each ſide about a foot high, every where equal 
and perfealy parallel to each other; and this way was as neat, 
cially when the weather was fair, as a floor where the 
busbandmen threſh out their corn in the field ; there were alſo. 
certain perſons, who all along took care to ſmooth and cleanſe 
it: There was made, for the emperor's return, a road like 
the former, mountains were levelled, and bridges raiſed over 
rivers; and for ornamenting them, they had extended on each 
fide of them a ſort of matts, on which divers figures of ani - 
mals were painted, which had the ſame effect with —_— 
hangings: The emperor ſeldom made ule of this way, being 
generally taken up with the diverſion of hunting; and hen he 
accompanied the queens, he only rid by the fide of it, that the 
reat numbers of horſe in his train might not ſpoil it; he or- 
inarily marched at the head of this army; the queens fol- 
lowed immediately, but at ſome diſtance, in their chariots, 
with their train and equipage; the kings, the grandees of the 
court, and the Mandarins, every one according to his rank, 
followed the queens; and a great number of ' attendants, and 
other people on horſe-back brought up the rear: As there was 
not one city on all this road, that could either lodge ſo great a 
multitude, or furniſh them with proviſions, jo they were 
obliged to carry along with them neceſſarics for! the journey, 
and even proviſions for three months: On this account there 
were ſent before, by the roads made on each fide of that of the 


empe- 
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emperor's, a great number of waggons, camels, horſcs a 
mules for carrying the baggage; beſides theſe, the empetot, 
kings, and almoſt all the grandees of the court, had great 
numbers of horſes for relays, and droves of beeves, ſheep, and 
other cattle ; and tho they marched at a good diftance from 
the emperor, yet they raiſed thick clouds of duſt, fo that | 
was hard to diſtinguiſh any one at 15 or 20 paces: The marc 
was ſo well regulated, that this army encamped every night os 
the banks of ſome river or brook ; and for this reaſon the tent; 
and baggage neceſſary for this incampment ſet out very 
in the morning; and the quarter-maſters, on their firſt arr. 
val, marked out the propereſt ground for the tents of the em. 
peror, queens, kings, grandecs of the court, and of the May. 
darins, each acrording to his dignity, and according to his ſta- 
tion in the Chineſe militia, which is divided into eight orden 
or ſtandards: In the ſpace of three months, they marched 
about 1000 miles, advancing towards the north · eaſt, and about 
as many in their return; in fine, they arrived at — a 
_ fort Gtuated between the Sourh Sea and the mountains of the 
north; it is here the celebrated wall begins, which divides the 
province of Leao - rum from that of Pekely, from whence it ex- 
tends very far northwards, over the a6 > yo the higheſt moun- 
tains: Upon entring this province, emperor, the Ling, 
and the grandees of the court quitted the great road, tot 
that of the mountains of the north, which arc extended without 
interruption towards the north · eaſt; there, ſome days were 
ſpent in hunting, which was performed in this manner : The 
e choſe 3000 men of tus liſe · guard, armed with arrow: 
javelins, and diſpoſed them in ſuch a manner that they 
took up a-great compaſs, making a kind of circle, whoſe dia- 
meter was at leaſt 3000 paces; then drawing nearer to each 


other, without quitting their ranks, the emperor joining with 
them ſeveral of the caprains, and of the grandees of the court, 
for the better keeping of order, they reduced this great circle 
to another much leſs, about 300 paces in diameter; ſo that all 
the beaſts that were encloſed in the firſt, found themſelves 
taken in this laſt as in a net; for the men ſtood fo cloſe toge- 
ther that they leſt no meſhing place for them to eſcape; 
they purſued them ſo vigorouſly in this ſmall compaſs, that 
the poor animals, tired with the violence of their courſing, 
came and fell down at the feet of their chaſers, and ſuffeted 
themſtlves to be taken without any trouble; the author bad 
feen two or three hundred harcs wen in this manner in leſs 
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than one day, beſides a great number of wolves and foxes „ 
After having travelled about 400 miles in hunting in this man- 
ner, y arrived at laſt at Xyn-Tam, the capital of the pro- 
vince ; during his ſtay in this city, the emperor, with his 
queens went to viſit the ſepulchres of his anceſtors, which are 
at a ſmall diſtance from this place, from whence he ſent 
back the queens to Yyn. Tum, to continue his own journey into 
the Eaſtern Tartary: After ſeveral days marching and hunt- 


is built along the great river Songoro, which takes it ſource: 
from the mountain Cham pe, diſtant 400 miles towards the 
futh; this mountain, ſo famous in the caſt, for having been 
the ancient ſcat of the Tarrars, is always covered with ſnow, 
whence its name, Cham: pe ſignifying the white mountain: A 


ſoon as the emperor ſaw it, he alighted from his horſe,” a 


himſelf three times to the ground to ſalute. it; after which, he 
| cauſed himſelf. to be carried on a glorious throne. of gold, and 
thus he made his entrance into the city; all the people ran 
in throngs before him, teſtifying by their acclamations, the Joy. 
they had to ſee him; this prince took great pleaſure in thoſe; 
teſtimonies of their affections, and to give them ſame marks 
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of his being ; 
himſelf to 2 ſeen by all, and forbid his guards to higder the 
oplo from approaching him, as they uſed. to do at Pei: 
n this city there are barks of a particular conſtruct ion; the 
inhabitants do always keep a great number of them in rcadli- 
neſs to repulſe the Aaſcovites, Who come often into this river, 
to diſpute the fiſhing of pearls: The emperor. repoſed himſelf 
for two days, and after that he went down the river, accom-. 
panied with more than 100 boats, till he arrived at the city of. 
Na, the faireſt in all this country, and which formerly was 
the ſeat of the empire of the Tartars: A little below N 
which is at moſt about 32 miles from Kirin, the river abounds 
in a certain fiſh, which' reſembles pretty much the plaice of 
Europe; and it was principally to take the diverſion of fiſhin 
that the emperor went to Na; but the rains, coming on o 
ſuddenly, ſwelled the river ſo much, that all their nets were 


broken and carried away: And in their return to Pekin they... 


underwent. infinite fatigues, the roads having been ſpoiled by 
the rains and rendred almoſt impaſſable, there being in lever al 
places great collections of water and mud; the bridges were 
either overturned by the violence of the currents, or covered 
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ing, he arrived at Kirin, 400 miles from yn- Jam; this city + 


fell down on his knees on the bank of the river, and bowed. 
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very ſenfible thereof, he was pleaſed to 1uffer- 
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all orer by the overflowing of the waters: The author under. 
flood from: the inhabitants of Via, that Nincrita, a place 
much renowned in thoſe parts, is diſtant from Va 100 Chineſe 
ſtadia, each of which is 360 geometrical paces, and that im. 
barking at Nincrita upon the great river Heleum, into which 


the Songoro, and ſome other more confiderable rivers do dif. 


charge themſelves, and following the courſe of the river, which 
runs towards the: north-caft, or ſomewhat more to the north, 
they arrive in 40 days at the Eaſtern Sea, which is probably 
the ſtreights of Auien. 2 5 


A Yojage of the Emperor of China into the Weſtern Tar 


il. Tranſ. Ne 180. p. 52. 


T5 E' emperor in 1683 made a journey into the Waſtern 
1 Tartan, together with the queen bis grand-mother, 
called the queen · mother; he ſet out the 16th of July, at. 
tended with more than 60000 men and 100000 horſes; there 
were ſeveral reaſons for undertaking this journey: The firſt 
was, to keep his militia, both m peace and war, in continual 
exerciſe; and for this reaſon it was, that after he had cf 
bliſlied a firm peace in all parts of this vaſt empire, he recal- 
led his beſt troops from every province, and reſolved in his 
council to make every year, expeditions of this ſort ; that by 
hunting of deer, boars, bears and tigers, they might learn to 
overcome the enemies of the empire, or at leaſt to prevent 
the png of their courage, or their degenerating from their 
priſtine valour, by the luxury of China, in a long tract of 


peace: In effect, theſe hunting matches had more of the ſhew 


of a military expedition, than of diverſion; they were all 
artned with arrows and ſcimeters, divided into companies, and 
marched in battle-array after their ſtandards, with the found of 
drums and trumpets; during their hunting, they entirely in- 
veſted the mountains and foreſts, as if they had been cities, 
which they deſigned to beſiege; imitating, in this, the manner 
of hunting of the Zaſtern Tartars: This army had us van and 
rear guards, its main body, its right and left wings, which 
were commanded by ſo many generals, and petty kings; more 
than e days were ſpent, before they ſet forwards on their 
march, in * proviſion for the army; for in all the 
Weſtern Tartary, fo called not in reſpect of China, which 1s 
irfelf weſtward of it, but in reſpect of the Zaſtern Zartary, 


there is nothing to be found but mountains, rocks and vallics, 


there are neither cities, towns or villages, nor ſo re oy 
4 8 houles; 
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in the elds ; they are y !Mmepherds, and tr. | 
their tetits from N to another, according as they find 
paſture; they breed no hogs, nor any of thoſe animals, which 
elſewhere are fed in villages, as poultry: and geeſe ; bur only 
ſuch as feed on herbs eee e in an uncultivated country; 
they paſs their lives, either in hunting, ot doing nothing ara 
and as they neither ſow nor cultivate their land, fo * have 
no harveſts; they live on milk, cheeſe and fleſh, and have a 
ſort of wine, not unlike our Agua Vite, with which they taake 
merry and are often drunk; in a word their greateſt care is, 
what to eat and drink, like the beafts and droves they feed: 
They are not without their prieſts, whom they call Lamas, 
and for whom they have a great veneration; and in this they 
difer from the oriental Tartars, the greateſt part of whom 
have no religion, nor any belief of a God; for the reſt, both 
the one and the other are ſlaves, and wholly depend on the 
vill of their maſters, whoſe religion and manners they 2 
follow : This part of Tartary lies without the prodigious Ch. 
nee wall about 1000 ſtadia, that is, more than 300 Buropean 
miles, and extends from the north-eaſt towards the north; 
The emperor rides on horſe back, at the head of his army, 
thro' thoſe deſarts, and ſtecp mountains, far from great roads, 
expoſed all day to the heat of the ſun, to rains, and all the 
injuries of the weather: The ſecond reaſon of undertaking 
this journey was to keep the Weſtern Tarrars in their alle- 
glance, and to prevent any pernicious defign formed againſt 
ſtate : It was for this reaſon, that he catred their country 
with ſo great an army, and with ſuch warlike preparations $ 
and that he cauſed at ſeveral times great guns to be diſcharged, 
to ſtrike terror into the rout: Beſides this great retinue, he 
would ſtill be accompanied with all the marks of grandeur of 
the court of Pekin; viv. with a number of drums, trumpets, 
timbrels, and other muſical inſtruments; which formed con- 
certs, either whilit he ſat at table, when he entred the palace; 
of when he went out; that by this external pomp he 3 
aſtoniſh this barbarous people, and inſpire them with the 
and reſpect of his imwpactal ey; or the empire of Chins 
never had any enemies more formidable than theſe Neſern 
Tartars; who begin from the eaſt of China to encompals it 
with an almoſt infinite number of people, and keep it, as tt 
vere, continually beleagured on the weſt and north fide there- 
of; and it was, to make 3 rr againſt their Wr 
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that an empetor gf China in ancient times cauſed this great 
wall to be built, hich eparates China from their country: 
The author had paſſed wall four times, and had conj- 
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red it very attentively, and he thinks he can lay without ex. 
. that all the ſeven wonders of the world, put toge- 
ate not comparable to this work; and that all that fame 
hath ſaid concerning it is far ſhort of the truth: Two things 
are more eſpecially remarkable; firſt, that vaſt extent of 
country from caſt to weſt, thro which it paſſes; as in ſever] 
Places, not only thro' vaſt champaigns; but alſo over the to 
of exceeding high mountains, on which it is raiſed by little and 
Iictle, and torrificd at certain intervals, with large towers, not 
diſtant from each other more than two flight · ot; he found 
its height in a place he meaſured 103) geometrical feet aboye 
the horizon; ſch that it is bard to comprehend, how it was __ 
fible to raiſe N enormous bulwark to that height, in places 
dry and mouftitainous, whither the ſeveral materials, as water, 
brick and mortar muſt have been brought from a 2 diſtance 
with incredible labour: The ſecond thing ſurpriſing was, that 
this wall is not continued in the ſame line, but bent in ſeveral 
places, according to the ſituation of the mountains; in ſuch z 
manner, that inſtead of one wall, one may ſay there are three, 
which encompaſs this large part of China: Alter all, the ur. 
rarian monarch, who united the Chineſe and the Tartars under 
one and the ſame government, hath done ſome things, which 
are more for the Teuricy of China, than that emperor who 
built the long wall; for, after reducing the Weſtern Tartars, 
partly by artifice, and partly by force of arms, he obliged 
them to remove to the diſtance of 300 miles from the Chineſe 
wall, where he diſtributed lands and paſture amongſt them, 


and 45 their country to other Tartars his ſubjects; notwith- 
fa ing 


which, theſe Weſtern Tartars are ſo powerful, that if 
ever they ſhould unite together, they might make themſelves 
maſters of all China, and of the Eaſtern Tartary : One of the 
principal concerns of this emperor was to engage to his in- 
tereſt, by his royal -bounties, and by demonſtrations of a fin- 
gular affection, the Lamas, or prieſts; for they being in 
great repute amongſt their own nation, eaſily perſuaded them 
to ſubmit to the government of ſo great a prince; and it is in 
confideration of this ſervice, that the preſent emperor looks on 
the Lamas with a farourable eye, that he beſtows preſents on 
them, and that he makes uſe of them to keep the Tartars u 


their allegiance: This vaſt country is divided into 48 pro- 
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vinces; Whence it is, that the emperor of China may be juſtly 
called the greateſt and moſt powerful monarch of Aa: The 

eſent emperor has charged himſelf with the whole govern- 
ment, without ſharing any part of it with any of the 5, or 
any of the great men of his court: He puniſhes with extraor- 
dinary equity both high and low ; he deprives them of their 
charges, and degrades them from the rank they held, propor- 
tioning always the puniſhment ts the heinouſneſs of the crime; 
he takes cogniſance of the affairs tranſacted in the royal coun- 


eil, and the other tribunals; in a word, he diſpoſes of, and 


orders every thing himſelf; and it is on account of the abſolute 
authority he hath thus acquired, that the greateſt. lords of the 
court, and perſons of the higheſt-quality in the empire, even 
the princes of the blood, never appear in his preſence, but 
with the profoundeſt reſpect: The third reaſon the emperor 
had for this journey, was on account of his health; becauſe he 
knew by experience, that when he is too long at Pekin without 
going abroad, he cannot avoid falling into ſeveral diſtempers, 
which he prevents by means of theſe long progreſſes; for 
during the whole journey, he never ſees any woman; and 


which is more ſurpriſing, there is not one in all this-great 


army, except thoſe of the retinue of the queen mother; and it 
very rarely, that ſhe or any of the queens accompany the 
emperor in theſe tours: Another reaſon of this journey, was 
to avoid the exceſſive heats of Pekin, in the ſummer, during 
the dog-days; for in this part of Tartaty there reigns, during 
the months of July and Auguſt, ſo cold a wind, eipecially in 
the night, that it is neceflary to put on thick cloaths and furs; 
and this extraordinary cold may be owing to the country bein 
high and mountainous, and to the ſaltpetre, in which it alſo 
abounds ;; the cold here is ſo violent, that frozen clods, and +» 
pieces of ice are dug up at the depth of three or four foot: For 
a tract of more than 600 miles, the emperor cauſed to be 
made a great high-way a-croſs mountains and vallies for the 
queen mother, who rode in a chariot; he built an infinite 
number of bridges over torrents; and he alſo ordered rocks to 
be cut thro” with incredible labour and expence. 


Obſervations and 1 on the Chineſe Characters. Phil, 
„ ranſ. N“ 180. p. 63. „ | 
Hether there ever was ＋ Regen] language, the author 

does not diſpute ; but that there have been, ſtill are, 


and that more artificial languages may be invented, is not hard 
| . 
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kind, contrived and ſpoken by the Literati and Mandarin: 


throughout the whole empire of China, and differing from all 


the other languages ſpoken therein; and he conjeckures it to 
be nothing more than the names of the characters, by which 
they write and expreſs their meaning, arbitrarily impoſed 
them, as we in Europe give names to arithmetical figures, and 
not as we pronounce words written with a literal character; 
this the author judges, by comparing the characters with the 
names they pronounce and read them by: Nor do they aſcend 
above a monoſyllabical name, tho' the character conſiſt of many 
ſingle ones, cach of which hath its proper ſenſe and monoſyllz. 
bical name, and tho' the meaning of each character be an 
ingredient in the notion of that compounded character. 
But whatever we may judge of language, it is paſt diſpute, 
that writing was ever artificial, how anciently ſoever it were 
uſed, and was the invention of ſome thinking and ſtudious men; 
it is alſo evident, that there have been various ways thought 
of for expreſſing ſignificancy, according to the ſeveral geniut's 
of the inventors; as may be gueſſed from the Egyptian 
hieroglyphics, the Chineſe characters, the Mexican chronology, 
and the literal characters of ſeveral nations; each of which 
ſrem to proceed on different methods, and from different 
turns of invention: Which of theſe methods is the moſt 


' ancient, is hard to prove; the Egyptian mummies and 


6beliſks ſhew the great antiquity of the a. Ly yet the 
Chineſe chrono] gy if it may be credited, exceeds the Egyptian 
in that reſpect; tor the Chineſe make Fohz, the firſt king of 
China, the inventor of their character, and account him to 


have lived 2930 years before Chriſt; during all which time 


- they pretend to a written and authentic hiſtory ; but their 


account of the times preceeding that, they eſteem more 
fabulous, as chiefly mpg On fiction and oral tradition; 
which may be eaſily ſeen from the number of years they reckon 
fince the creation to the preſent year 1686, viz. no je than 
gs goto: ſolar years; there having expired fince the creation 
8864 Ven of years, (every Ven contained 10000 fach years) and 
of the preſent Ven this year 1686 is the 102d; which account 
is abundantly more extravagant than the Egyptian; but this 
need not invalidate their hiſtory ſince Fohi; by which it appears 
that their character was invented before Moſes, about 1400 


years, and even before Memes, the firſt Egyptian king, about 
500 years; ſo that the Chineſe charaers ſeem to be the moſt 
. e ancient 


wo prove: The Chineſe court · language is ſaid to be of this 
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cocient of the kind; and the book Tekin, ſaid to be written by | 


Fabi, the oldeſt book. | 5 55 
Paulus Jouius affirms, that the firſt occafion of the art of 


printing in S was owing to a German merchant, who, 
China into his own country, related what he 


returning from 
had obſerved concerning the practice of it in that country; and, 
tho! the Chineſo way be wholly different, as to the method of 
compoſing, from what was invented and perſected here in 
Europe; yet ſuch an intimation was ſufficient to an ingenious: 
artiſt to improve the firſt contrivance, and to accommodate it 
more to the literal way of writing with us; and as our way is 
now poſſibly brought to the greateſt perfection for exaineſs 


and expedition, ſo doubtleſs muſt their way of printing; ſince 
they can ingrave their ſtamp for a ſheet, as ſoon as one of our 
compoſitors can ſet and correct a ſheet of our literal character 5. . 


and fince one man alone may print off 1 500 ſheets a-day; tho 


it is | believed to be much the ſame with-our wooden. 
cuts 


r printing 3 yet from ſome obſervations, hereafter to be 
mentioned, it ſeems to be quite diſſerent. „ «341 

By a Chineſe manuſcript, the author ſound that the pro - 
nounciation had no affinity. with the ſtrokes of the characters; 
vhence he conceived it to be either a numeral character, con- 
— of numbers; or elſe a real character, but not a literal, 
u 


it were 2 literal character of ſome other language than 


that whereby it was pronounced, whoſe pronounciation is Joſt, 
tho' the fignificancy be retained : Since that time the author 
had procured from China 2 e ee of the court language 
but this whole book conſiſted only of the Chine/e characters, 
vithout any interpretation or pronounc iation; however, by the 
help of the pictures of that, and a Chine/e almanac, he ſoon 
found out their numeral characters, and their way of numera- 
tion, together with the figure, and uſe of their, Aacus, or 
counting · board, for performing the operations of arithmetic; 
which he found pretty nearly to e with that of the ancient 
Romans, ſave only, that inſtead 

of the Romans, the Chineſe Abacus hath ſprings or wires, and 
beads to flide upon them; and that, inſtead of four pins for 
digits, or units, the Chineſe hath five beads ; whence it ſhould 
lem, that the Chineſe Abacus was deſigned for a duodecimal 
ptogre ſſion, but the Roman for a decimal; one thing is remark- 


able in the Chineſe, that the places in the Macus lie horizons 


tal, and the firſt place is next the leſt hand, which probably 


was alſo the firſt in their old way of reading: Now as th 


Chineſe 


the pins add fliding grooves 


a 


- * 
'S — 


in retaining their form and fignification; but the author, * 


r 
- 


400 MEMOTRS' of the 
Chineſe and Roman Abacus do very, much' agree, ſaye only 


that they proceed contrary ways, ſo doth alſo their method of 


expreſſing numbers by letters or marks; one ſtroke, or line, 
ſignifying one; two lines, 7200; three lines, three; a croſs, zen; 
two croſſes, r2venry.; three croſſes, thirty, and fo on to a hun- 
dred, which th . by a ſquare mark; and a croſs with 
a ſtroke added fignifies a 7honuſand : And tho! the characters are 
not all the fame, yet the order and method of one agrees very 


nearly with that of the other ; eſpecially if it be allowed, that 


the primitive way of writing and reading with the Chineſe was 
horizontal, like » & European way. © e ö 
Having thus diſcovered their numeral characters, and their 
way of numeration, the author applied himſelf to underſtand 
ſomething of their language and character; and upon peruſing 
all the accounts he could meet with in books, he found ver) 
little ſatisfaction, as to what he enquired after; which was, 
firſt, Toncerning the method of their character, whether it 
confiſted of a certain number of marks methodically diſpoſed 
like letters in a literal, or like numbers in a numeral], or like 
radicals incompoſite and decompoſite derivations : This cha- 
rater is ſaid to be legible in a great many languages, conſi- 
derably different from each other; but how this is effected, is 
not related, only it is ſaid that the marks are of the nature of 
arithmetical figures, which are become almoſt univerſal, at 
leaſt here in Europe: Secondly, as to the number of theſe 
characters, he found as little ſatisfaQtion ; ſome making them 
120000, others 80000, and others again 60000 ; and that it is 
neceflary for a man to remember, write, and read at leaſt 
8000, or 10000, before he can expreſs his meaning thereby; 
and that it is the buſineſs of a man's whole life to be thorough- 
ly intelligent in the whole character; which ſeems to intimate 
that the characters are immethodical, and that there are as 
many primitive characters as words: Otherstell us of various 
kinds of characters, which have been in uſe in ſeveral ages; 


animals and vegetables; but 


the firſt, they ſay, were ne. , Aro like the Egyptian or 


Mexican, conſiſting of pictures 


the Che conſiſt of lines and points, there being no ſuch 


thing, as letters or ſyllables, but every diſtin word and notion 
hath a diſtin& character, and they are all primitive or incom- 
poſite 5 which accounts do ſeem to ipſinuate that this character 
is the moſt difficult, and the moſt perplexed piece of learning 
in the world, and depends wholly upon the ſtrength of memory 
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writing, they deſigu to uſe; not that the whole ſquare is filled 
with every character, — no part of that character exceeds'the 
limits of its ſquare; to'r — 

in rank and file; not unlke our numbers iu arithmetic: et on 


ſeveral occaſions they vary the bigneſs of their eharacter, as in 


the titles of books, IIS or ſections, Cc. And he alſo met 
with three ſeveral kinds of 


in which the orders of the court are written, whereof he had 
ſeen three or four ſorts, in which the pencil is never taken off, 
till the whole character be finiſhed, and ſometimes two or 


three are all written without break; the third ſeems ts be, 


ſome what like the flouriſhing great letters uſed by ſeriveners 
u the beginning of deeds; and by the Germems at the begin- 


ning of chapters and ſections; they are compounded. of the 


ſame ſtrokes, as the ſot character but Maped a little diffe- 
tent, that they may ar the' more beautiful and regular; 
this third is made uſe of for epitaphs, and other inſcriptions on 
buildings or monuments: Theſe three forty may be called the 
three general kinds of writing; but there is almoſt an inſinite 


variety of forms, as will appear by conſider ing thut the printed 


chatacters are exactly the fame with the written; inſomuch 
that than in — or point, 75 7 | —— the 
pencil, is perſectliy expreſſed in the impteſſion; and the form, 
mode, 0s! heed of every writer tis exhibited fo curiouſly, 
that it is hardly poſſible to be performed” after the way-of 
wooden cuts, as authors affirm it is, but it muſt be done in the 


per is generally very thin and fine, and very tranſ t, but 
n; A that 8 is written or rt on 1 Is almoſ 
weafily read on the back as on the fore-ſjde, which is of great 


uſe in the cutting of their ſtamps ; and hence they never write 


on both fides of the ſame leaf, but only on one fide; and ts 
make the leaf appear printed on both fides, they double the 
ſheet, with the printed ſides outwards, and putting the folded 
E forwards, they ſow, bind; or ftitch' together all theſe 


ts by the cut edges, and upon whole fheets, inſtead of 


le leaves: T zeghy the on the of the right 
* * * Ee e "M hand 
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his own obſervations, ſerme to doubt of "the juſtneſs bf theſe 
accounts: For in the firſt place he obſerved; that every one 
their charactets, whether conſſting of more or fewer ſtrokes, 
were compriſed within à certain ſquare ſpace, which is ptb-" 
portioned according to the bigneſs of the fizo or mamer of 


characters are exactly ranged 


or % characters; tho moſt ufual is the 
fixed, or tet fquare form; the ſecond ſort is the running hand, 


manner of our copper cats, printed by a rolling-preſs : Theit 


2 _.., y 
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uſually of a thicker paper, and ſome title is 


$2 ME MOI RS the 
hand fide of the page, and they read downwards to the 


then they begin the next line towards the left band at the top, 
and ſo read to the bottom, and thus they proceed to the end of 
the book: The title of the book is ſet firſt on a whole leaf 
wiſe written 
on the folding or edge of every ſheet, where 1s: alſo ſer the 
number of the book, and that of the ſheet, half of which 
appears on one fide, and half on the other of the fold: At tg 
2 character itſelf, each of them is made up of a certain 
number of ſtrokes, lines, or marks, which are very diſtin} 
from cach other, in their ſhape and poſition; and becauſe 
theſe are ſingle ſtrokes, they may be called the letters, ele- 
ments or particles, out of which the more compounded cha- 
rafters are made up; theſe are the firſt kind, and of which 
there are but a very few: Two, three, four, or more of theſe 
joined together in a certain order and contexture ( in the doing 
_ of which, a great regularity is obſerved, and all within the 
ſquare ſpace) make up ſyllables, or primitive radical cha- 


_ raters, each of which have a primitive, fingle, or diſtin 
notion, or ſigniſication, as well. as ſound, which is much uſed 
in the more compounded characters or words; of this kind the 


numeral characters are taken to be; and of this ſecond for, 
there are about 30: The third ſort. of character is a decom- 
pounded ſpecies, confiſting of two, three, or more of thoſe of 
the ſecond kind, diminiſhed proportionably in their ſize, cither 
as to their length, breadth, 9» 39A from what they have in 


the ſame writing, when they are fingle, and fill up the whole 


letter - quare, or word - ſquare: This method alone of crouding 
together all the characters of a decompounded one into one 
ſquare, which is of the ſame fize both for the moſt fimple and 
the 8988 ſeems to be the peculiar difference oſ 
the Chineſe characters from thoſe of all the reſt of the world; 
and this poſſibly is the reaſon, why they are taken for real, not 
literal characters; for if the primitive language, or pronoun- 
ciation of the characters be loſt, and the diſpoſition, order, 
me hod, texture, or manner of placing the more ſimple in the 
more compounded characters be alſo loſt, or not underſtood, 
then the whole characters become a real, and not a litcral 
character: But this author conceives it might be at firſt, cither 
a literal character, and ſo the whole ſquare character be com. 
poſed of ſo many diſtinct letters, or ſyllables, which conſtituted 
the word fignified thereby; and ſo there might be a regula! 
order of . theſe letters in the characters; that is, 1 
f ; | | | 2 
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the whole ſquare being divided into ſo many parte there was 
4 rle for can which was'1ft, zd, zd, and 4th place; ſo 
that the ſeveral letters, that made up the word, being placed 
in thoſe, according to the order they had in the word, it was 
eaſy, by that rule, to decipher the ſaid character, and thence 
aud the word and its ſignification, as regularly as if the letters 

had been written one aſter another, like all other literal cha- 
rafters: Or, ſecondly, it might be a real character, conſiſting 
of ſeveral ſtrokes or letters, that expreſſed ſo many ſimple no- 
tions, ſeveral of which joined together might make up the 
more compounded characters. eee 7 Gan OT ET ID 
The preſent uſe of this character ſeems to differ from what 
it was at firſt, both as to the poſition of writing and reading it, 
and as to the expreſſion and pronounciation thereof; for the 
way of writing and reading it, might at firſt be exactly the 
fame with the European; that is, they might begin at the 
top of the page towards the left hand, and ſo proceed towards 
the right in the horizontal line to the end of it; then beginnin 
at the left end of the next line under the firſt, and ſo on, ti 
the whole was finiſhed, they joined leaf to leaf, one under 
another, after the ſame manner as the rolls are at preſent writ, 
and as the Volumina of the ancients wert; and that the parts of 
the volume might be more cafily come at, without the trouble of 
the rolling and unrolling, they contrived to fold them like a fan, 
forwards and backwards, ſtitching them together in ſuch a 
manner, that the written ſides might lie outwards, and open 
freely from each other, and that the fair ſides might meet 
155 ther; it came to make the preſent form of their books, 
which being laid, as we generally place our books before us, 
W ſcem to begin at the top of the page on the right band, 
nd to proceed to the bottom, and then at the top of the neut 
line towards the left hand, and deſcend as in the former; pro- 
ceeding in this order with all the dg pak a! as to the 
mnounciation of this character by the court- language, or 
any other now uſed, this author conceives it to be wholly 
different from that of a literal character, that is, from being 
pronounced, or ſpoken, according to the marks or figures 
thereof, whether fimple or compounded: The reaſon” of 

which different pronounciation may have 2 partly 
from the loſs of the primitive language, for which it was 
deſigned, partly from an affectation of monoſyllabical words 
in this court- language; to help out the poverty of which, 
| E e e 2 they 
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they ate fain to make one ſyllable to Ggnify many. differen 


notions; to do which, they have introduced à kind of muſical 


toning or accenting of cach of them, and that not ſingle, but 
compounded of two or three tones to each ſigniſication of 
every one of theſe: monoſyllables; and this different pro 
nounc iation ariſes allo from this way of writing having 
been uſed by divers nations of different languages; who 
mipding- only the figure and fignification, read it in their 
own mother-tongues, as we in Europe do arithmetical figures 
and partly alſo from the omiſſion of moſt rammatica 
Aiſtiptions „the ſame character ſerving for ſubſtantive and 
e. ſingular and plural in all caſes, for the verb in 
all tenſes and numbers, Cc. for the abſtract and concrete 
ſigniſic ation; part from their ſyntax, it being nece 


25 
to gonſider the whole ſentence, in order to diſcover whic 


part of ſpeech cach character is of, in that ſentence; wherein 
the order and poſitions of the characters to each other, for 
ag they bave rules, have their ſigniſicancy; and laſtly, 


| from the laſs of the very notion of a literal character; whence 


for the expreſſing of * they ate fain to make uſe 
of ſeveral characters, whoſe ſounds or words come neareſt u 
the ſaunds of the ſyllables of that name, as ram, jo, van, for 


Adam Fovan. 7 x Ss : CET 3 . * : 38 
Now, tho' the author conceives this character not to 


pe ęffable, properly as a literal character, by any of their 


reſent languages; and tho poſſibly it might be at firſt 4 
— 1 wg that is, each ua — of ſuch 
ſtrokes or marke, as by their figures, poſitians, and vumbers 


in the ſquare, denoted the. ſeveral philoſophical ingredient, 


that 'made up the notion of the whole character, as the 
book Te. tim ſeems to ſhew, by giving rules, for the order 

fignificancy of places in the ſquare, g. yet he thinks 
it not difficult to make it 3 literal, or at leaſt a ſyllabicd 
character, and legible into a language, ſomething after the 
manner of the univerſal character invented by biſhop Millin 
wherein the fingle characters might be monoſyllables, and 
the compou 5 —— triſſyllables, Sc. according 
to the number and order of fiwple characters in the ſquare of 
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A Daleſue hath invented à machine, which, tho'- ver 
e. {mall and portable, conſumes all the ſmoke of all 


forts of wood whatever; and that in ſuch a manner, as. tha 


the moſt. curious eye cannot diſcover it in the toom, nor the 
niceſt noſe ſmell it, althe the, fire he perfectly open: This 
machine conſiſts of ſeveral hoops of hammered iron, of about 
four or five inches diameter, which ſhut. into each other; it. 
ſtands upright in the middle of the room on a ſort of trever: 
made : A Fig. 2. Plate XI. is the place where the: 
ſire is made, and where if you put little pieces af wood, - there: 
will not be the leaſt ſmoke, either at A or B, over which youu 
cannot hold your hand within half a foot, becauſe of: the great 


beat; if you take one of theſe pieces of wood out of the fire, at 


A, it ſmokes preſently, but ceaſcs, immediately, as ſoon as it 
is caſt into the fire again; the moſt ſctid things, in this me- 
chine, do not produce the leaſt ill ſcent, and all perfumes are 
loſt therein; which only happens, when the fire at A is well 
kindled, and the tunnel BD very hot; ſo that the air, which 
ſeeds the fire, cannot come that way, but muſt all preſe im 
upon the 2 fire; whereby the ſmoke and flame are all for- 
ced inwards, and made to paſs thro the heap o ing coa ls 
in the furnace A; in which p 291 its parts are ſo diſperſed 

nſive both te the eye aud 


The rwo interior Satellites of Saturn diſcovered; by M. Caf. 


: ſini. Phil. Tranſ. N“ 181. p. 10. r 
T* firſt or innermoſt ſatellite of Saturn, by the obſier- 


vations hitherto made, is never diſtant from bis rig, 


above 4 of the apparent length of the ſame ring, which 1s 
taken for the meature of the diſtances of theſe ſatellites; and 
it makes one. revolution about him, in one day, 21 hours a nd 
19 min. wherefore in leſs than two days, it makes two cem- 


junctions with Saturn, the one in the upper part of his urbũt, 


and the other in the lower; and the ring taking up the greateſt 
part of the diameter of tae orbit, wherein this ſatellite maſkes 
its revolution, theſe conjunctions are of a long continuance, in 
_—_— of the whole revolution, it being eight hours and a half 


ſometimes more, in paſſing the length of the ring ; This 


happens particularly, when the poſition of the ring, in reſpon 
| 22 | 5 
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greater diſtance in latitude between this ſatellite and the ri 


geum, moving towards the weſt, 


' Firer, anſwering to them, excepting the firſt. 


y 


- 8 . 
7 
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4 ME MOIRS of the 


sf * earth, being very oblique, the ring appears very narrow 
and the orbit pos Kev ellis bei pi 217. the ſame plane 
"therewith, they both appear very cloſe together; but when the 
ring and the orbits of theſe ſatellites are more open, there is 2 


and it may be ſeen both above and below the 4n/#. 
- The ſecond ſatellite of Saturn is but & of the length of his 
ring diſtant therefrom, and makes his revolution about him in 
2 days 17 hours and 43 minute. FO | 
After a great number of accurate obſervations, it was con- 
cluded, that the proportion of the digreſſions of the ſecond to 
that of the firſt, reckoning from the centre of Saturn, is as 22 
to 17; and the time of the revolution of the ſecond to that of 
the firſt as 24 4 to 1); which is that very proportion, Kepler 
obſerves between the diſtances and periods of the pri 
Planets, and which takes place in the other ſatellites of &. 
zurn, and is alſo verified in the ſatellites of Jupiter; which 
plainly ſhews the admirable harmony of the particular ſyſtems 
with the great ſyſtem of the worlxle. 
Of all the ſatellites, there are none ſo near their primary 
* as theſe two ſatellites of Saturn, and which, taken 

th together, make ſo great a number of conjunctions with 
their planet in the ſame ſpace of time; for there are no leſs 
than 653 in a year; whereas the two firſt ſatellites of Jupiter 
make, one with another, but 617). 

Theſe two ſatellites were firſt of all ſeen March 1084 by 
two excellent eee glaſſes of 100 and 136 foot; and after- 


- wards by two others of 93 and 30 foot F it was eaſy to ſee 
0 


theſe two ſatellites thro' theſe different ſorts of glaſſes, after 
having once found the rules of their motion; for thereby the 
eye might with more particular attention be directed towards 
the places, where they ought to be. Re”. 7 
The Radices or Epochæ of their motions were theſe ; viz. 
the firſt ſatellite was oblerved 45 degrees diſtant from it Peri- 
Merch 11th, 1686 N. 8. at 
10 h. 40 min. at night; and was returned to the ſame poſition 
on the 14th of April at the fame hour: The ſecond was 30 
deg. diſtant from the Perigeum to the weſt, the 3oth of March 
1686 N. S. at 8 o'clock in the evening. | 5 
By a compariſon of the revolutions of Saturn's ſatellites with 
thoſe of Jupiter, it appears that the former, in the ſanie or- 
der, perform their revolutions in leſs time, than thoſe of Ju- 
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The firſt atellite of Jupiter revolves in  — 1 18 29 


—— of Saturn in  — 1 21, 19 
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As the ancients had given the names of their heroes to the 
ſtars, and Galileo, after their example, had honoured the 
houſe of the Medici with the diſcovery. of the ſatellites of _ 
G which he made under the protection of © C 
[. calling them Sidera Medicea; ſo in like manner M. Caſſini, 
to E the name of Louis le Grand with a monument 


more 1104 than that of braſs or marble, gave the ſatellites 
of Saturn the appellation. of Sidera Lodoi cem. 


Why Bodies diſſolved in Menſtrua ſpecifically lighter "than 
themſelves ſwim therein; by Mr. Hill. Molyneux. Phil. 
Tranſ. N“ 187. p. 88. e HE po po 
HY bodies, diſſolved, float in liquors lighter than them · 
ſelves; as for inſtance, why mercury, diſſolved in 
ſtrong ſpirit of nitre, ſwims therein, tho each ſmall particle 


ol mercury be far heavier than ſo much of the liquor, whoſe 


place it poſſeſſes; is a problem, Mr. Thomas Molyneux thinks, 
cannot be ſolved by the E law of hydroſtatics; which is, 
that a body, bulk for bulk heavier than a liquor, ſinks in that 
liquor; thus a cubic inch of iron, being heavier than a cubic 
inch of Aua Fortis, and put into it, ſhould fink; and yet we 


find, that iron, diflolved in a convenient quantity of A For» 


tis, floats therein, and does not fall to the bottom; and the tea - 
fon he gives for this phænomenon is, that the internal motion 
of the parts of the liquor ſuſtains the particles of the diſſolyed 


ſolid; for being ſo very minute, they are moveable by the leaſt 


: 


force imaginable, and the action of the particles of the . 


1, , 


l ; 3 : |: ” * : K 
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fkiruum is ſufficient to drive the atoms of the difſolved ſolil 


body from one place to another; and conſequently, notwith- 
ſtanding their gravity, they do not fink in a liquor tighter than 
themſelves; as a proof of this he offers a known experiment in 
chemiſtry ; viv. * 2h 2 menſtruum over a digeſting fire will 
_ diflolve a greater quantity of a body, than when it is off the 

fire, and if ſuffercd to cool, a great deal of that, which waz 
diſtolved, will precipitate; for according to him the particles 
of the menſtruum acquire a more violent agitation by the fire, 
and are therefore able to ſuſtain a greater ty of the dif. 
folved body; or reſiſt a greater gravity : To this it has been 
objected, that the common experiment of precipitation, by 
mixing an alcali with an acid ſeems to contradict this; for, 
thereby the fluidity of the menſtruum is not deſtroyed, and 


' conſequently the internal agitation of its parts is not diminiſh- - 


ed, and yet the particles of the diſſolved body do precipitate 
to the bottom; to this he anſwers, that all mixtures of diffe- 
rent liquors introduce in each a diffcrent conformation of pores, 
and therefore the infufion of a new liquor drives the inſenſible 
parts of the diſſolved body from their places, and forces them 
to ſtrike againſt each other, and cling 3 and ſo becom- 
ing larger and heavier than formerly, the internal agitation of 
the liquor is no — able to move and ſuſtain them, and 
conſequently they fall to the bottom. 

._. But Mr. William Molyneus is of opinion, that another ac- 
count may be given of this appearance, and that the above- 
mentioned law of hydroſtatics is ſomething defective: It is 
true indeed, if we conſider only the ſpecific gravity of a ſolid 
particle floating therein, the abovementioned rule is juſt, but 


in finking, there is requiſite a ſeparation of the parts of the, 
liquor by the — body; and there — natural inclina- 


tion in the parts of all liquors to union, ariſing from an 
ment or congruity of their parts, _—_—— every thing that 
would attempt a ſeparation; now unleſs a body have wage 
ſufficient to overcome this , or union of parts, ſuch a 
body will float in a liquor ſpecifically lighter than itſelf: But 
that a Og — as mercury or iron, may have its parts re- 
duced to that minuteneſo, as that their gravity or tendency 
downwards is not ſtrong enough to ſeparate. the cohefion or 


union of the parts of a liquor, will be manifeſt from confider- 
ing, that the refiſtance, made by the medium to a falling body, 
is in proportion to the ſurface of the body; but its decreaſe of 
farface is not proportionable to its decreafe of 8 
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ſphere of an inch diameter has not eight times leſi ſurface 
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a ſphere of two inches diameter, tho! it have eight times 


air or water, the ſphere of one inch diameter is, proportibna - 


bly to its bulk, more reſiſted, than a ſphere of two inches dia - 


Jeſs bulk ; and e paſſing thro a medium, as ſuppoſe _ 


* * 


meter in proportion to its bulk; and hence it will be, that at 


laſt a body may be reduced to that minuteneſs, as that its gra- 
ity, preſſing downwards, may be leſs than the reſiſtance of 


the medium, which operates on the ſurface of the body, ſee- - 
ing, as was laid, the ſurfaces of bodies do. not decreaſe ſo faſt 


45 their bulks, theſe decreaſing in a triplicate, but thoſe in a 
duplicate ratio of the diameters of the bodies: But becauſe it 
was ſaid that the abovementioned law of hydroſtaties is a little 
deſective, he explains himſelf a little further on that head; 
vis. that in weights falling thro the air, were gravity only con- 
ſdered, the proportions of their deſcents would be exactly as 
Galileo has demonſtrated; but it is univerſally allowed, 58 
the reſiſtance of the air being diſregarded in theſe demonſtra- 
tions, they are not mathematically true: Were à piſtol-bullet 


lt fall thro the air, it would deſcend neatly according to G. 


like's proportions, but were a ſingle grain of ſand Ter fall, it 


would be much hindred in its courſe, and the half of this 


grain much more ſo ; what ſhall we then 1ay of the ten thou- 
ndth part, or of a part the ten thouſand millionth bf this, 


and again of the infinite ſubdisiſions of that, till at laſt We 


come to a part that would be wholly refiſted, or ſuſtained; 
ſuch as the minute particles of a body, diſſolved in 2” men- 


ſtruum, are: a And on this account it is, that the abovemen- 


tioned principle of hydroſtatics is a little defeQivye ; for it does 


not confider the natural congruity of the parts of a liquor, 


whereby they. unite and keep together; and therefore liquors 
have an inherent power of reſiſting a certain degree of force 
that would ſeparate them ; ſuch as 1s 2 9 the degree ot 
gravity in the moſt minute particles of a body diflolved in 4 


menſtruum: However Mr. Molyneux would not be thought td 


reje& the other ſolution of this problem; for that motion in 4 


menſtruum, which is capable of diffolving Tach a ſolid body 


44 iron, that is, which is, capable of diſturbing the cloſe an 


ſtrong coheſion of the parts of iron, may very well be ſuppoſed 


ſufficient to ſuſtain thoſe parts in the veſſel, wherein the fou 


tion was made; and certainly no better account can poſſibly be 


ben of ſuch, ſolutions, than by ſuppoſing ſuch an internal 
Vor. II. N PF f 3 $97 S341: SIS 1887 
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mamotion in the parts of the menſtruum, whereby they inſinuate 
1 themſelves into the ſolid body, and Jooſen its parts. 
—_ - Ms. Thomas Molyneux obſerves as to this ſolution, that tho 
the union of liquors be eaſily deſtroyed, yet ſome depree of 
force is requiſite to effect it; however, he thinks, this 
perth ought not to be relied on, as the ſole cauſe of this ap. 
peatance; for, in this ſolution of the em, we firſt ſuppoſe 
the minute particles of a heavy body raiſed, and then a 
tze reaſon of their not finking; whereas it is not to 
- queſtioned, but that the force which raiſed them is the ſame 
hat ſuſtains them. | | 8 5 


The heights the Mercurial Cylinder at any elevation abuy 

"the Surface of the Earth; and rhe ri ſing no of thy 
Mercury on the change of Weather; y My. Halley. Phil, 
Tran. Ne 181. p. 104. 8 21 | 


z 


HE elaſticity of the air has been long fince made out hy 
experiments before the Royal Society and eWewhere; 
and the reſiſtance of its ſpring is found to be nearly equal w 
the weight or force that compteſſes it; as alſo that the ſpaces 
the ſame air e under different preſſures, are recipro- 
cally. as thoſe preſſures; it has been likewiſe ſhewn by un. 
doubted experiment, that the ſpecific gravity of the air near 
the earth's turface, to that of water, was, at one time, as 1 to 
$403 at a ſecond trial as 1 to 852; at a third trial, in a 
large veſſel holding ten gallons, as 1 to 860; all which, cou. 
dering the difficulty of the experiment, agree well enough to 
gether-the mercury ſtanding at all thoſe times, at about 29 
inches; but becauſe it was ſummer-weather, and conſequenth 
the air was rarified, when theſe experiments were wk we 
may, without a ſenſible error, ſay in round numbers, that 
the barometer ſlandin at 30 inches, and in a mean ſtate of 
heat and gold, the ſpecific gravity of the air to water, is as! 
to Boo; by the like experiments the weight of mercury 
Water is as 134 to 1, or nearly ſo; ſo that the weight of mer 
FSuty to air, is 28 10800 to 1; and a cylinder of air of 10800 
inches or goo feet is equal to an inch of mercury; and wer 
the air of an equal her like water, the whole atmoſphere 
would be no more than 5, 1, miles high, and in the aſcent d 
every ogco feet, the barometer would fink an inch; but the cx 
on of the air, enercaſing in the ſame proportion as the in 
cumbent weight of the atmoſphere decreaſes, that is, as the 
7 E-y 4 . f met- 
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mercury in the barometer finks, the up 1 — of the. air are 
much more rariſied than the lower, ph ſpace, anſwering 
to an inch of quickſilver, grows ſtill larger; ſo that the;at- 
moſphere be extended to a much greater height: Now 
upon theſe N to determine the height of the mercury 
at any 8 ight of the air, and e contra, having the 
height of the mercury given, to find the height of the oem 
where the barometer ſtands, are problems not more difficult 
than curious; and which are thus reſglved/ | 7 +24 
The expanſions of the air being reciprocally as the heights. of 
the mercury, it is evident, that by means of the . hyperbola, 
and its aſſymptotes, the ſaid expanſions may be expounded to 
any given height of the mercury; for by the 65th Prop 
Lib. 2. Conic Mydorgis, the rectangles A BCE, AK GE. 
ALDE, Ge. 18 3 Plate XI. are always equal, and conſe» 
B, GK, LD, c. are reci N 
45 AL be 


». S . . 8 


tly the ſides 2 
1 B, AK, AL, c. if then the lines A B; AK, N 
ee equal to the heights of the mercury, or the pre ſſutes 

the atmoſphere, the lines CB, K C, LD, anſwering 22 
to, will be as the expanſions of the ait under thoſe, preflures, 
of the ſpaces that the ſame quantity of air will occupy; ,h 
expanfions being taken infinitely many, and * fmall, 
2 to the method of indivifibles, their ſum will give the 
3 air between the ſeveral heights of 1 barometer, 

is, the ſum of all the lines between CB and KG, or-the 
area CB K G will be proportional to the diſtance or ſpace inter: 
between the level of two places in the air, where the 
mercury would ſtand at the heights repreſented by the-lines 
AB, AK; ſo then the ſpaces of air, anſwering to equal parts 
of mercury in the barometer, are as the areas CBK G, 
GKLD, DLFM, Sc. Theſe areas again ace by the dey 
monſtration of Gregory of St. Vincent, proportional to the lo- 
garithms of the numbers expreſſing the ratio's of A Kto AB, 
of AL to A K, of AM to A L, Oc. ſo then by the common 
table of logarithms, the height of 2 place in the atmoſ- 
phere, having any aſſigned 75 45 of the mercury, may molt 
eaſily be found "foe the line CB in the hyperbola, whoſe areas 
defign the tabular logarithms, being, 0,0144755, it will be, as 
50144765, to the difference of the geritheys of zo, and any 
other leſſer number, ſo 900 feet, or the ſpace anſwering to an 
inch of mercury, if the air were equally preſſed with 30 
inches of mercury, and every where alike, to the height of 
the barometer in the air, where it will ſtand at that leſſer 
| Fits. 4 num - 
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number of inebes: And by the converſe of this Proportion 


the height of the mercury may be found, having 
TIC often; 271 md IL IRE I ts wi 
pon theſe ſuppoſitions it appears, that at the height of 41 
miles,” the air is ſo rarified, as to take up 3000 times the ſp 
it occupies here, and at 53-miles high, it would be expanded 
above zooco times; but it is probable, the utmoſt power of its 
vg cannot exert itſelf to ſo great an extenſion,” and that no 


ſpri 
; pare > the atmoſphere reaches above 45 miles from the ſar. 


the eartn AT 3„%%ͤͤ . 
This ſeems confirmed from the obſervations of the Crepy/: 
culum, which is obſerved commonly to begin and end, when 
the ſan is about 18* below the horizon; for ſuppoling the air 
to reflect light from its moſt rariſied parts, and that as long a 
the ſun iHluminates any of its atoms, they are viſible to an eye 
not hindred by the curvity of the carth; it will follow from 
Fig. 4. that the proportion of the height of the whole air, u 
the ſemidiameter of the earth, is much about, as 1 to go, ot 
as the exceſs of the ſecant of about 84 deg. to the radius; for 
E be the eye of the obſerver, 8 a place where the ſun ſets at 
the end of twilight in E, and the arch ECS, or TCA be 
found 189, the exceſs of the ſecant of half thereof E C H, 
would be the height of the air, vg. GH; but the ſun's ray 
ASH, and the viſual ray EH, do cach of them ſuffer a re- 
fraction of about 32 or 33 min. whereby being bent inwards 
from H towards G, the height of the air need not be ſo great, 
as if they proceeded ſtraight on; and having from the angle 
E Cs taken the double refraction of the horizontal ray, the 
half of the remainder will be about 8+ deg. whole ſecant being 
111, it follows that as 10000 to 111, ſo the ſemi-diameter of 


the earth, ſuppoſed 4-00 miles, to 44, 4 miles, which will be 


and the 


the height of the whole air, if the places E, 8, whoſe viſible 
portions of the atmoſphere E RZ. H, and 8 HK B juſt touch 
each other, be 187 aſunder: At this height the air is expanded 
into above 3000 times the ſpace it poſſeſſes below ; and it hath 
been condenſed into the Gonk part of the ſame ſpace, 1o that it 
ſhould ſeem, that the air is a ſubſtance capable of being com- 
preſſed into the 1800e0th part of the ſpace, it would naturally 
take up, when free from prefſure; now what texture or com- 
poſition of parts ſhall be capable of this great expanſion and 
eontraction, ſeems a very hard queſtion; and which is ſcarce 
—_— accounted for, by the comparing it to woo, cotton, 
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Hitherto the air and atmoſphere have been conſidered 
as one unaltered body, as having conſtantly at the carth's_ 
ſurface the 8ooth part of the weight of water, and being 
capable of rare faction and condenſation in 5nfinirum, neither 

which-is true; for the weight of the whole atmoſphere is 
various, being counterpoiſed ſometimes by 28.4 inches of 
mercury, and at other times by no leſs than 30 ; beſides heat 
and cold do conſiderably dilate and contract the air, and conſe- 

ntly alter its gravity, to which add the mixture of efluyia, ot 


ams ariſing from almoſt all bodies, which, aſſimilating into 


the form of air, are kept ſuſpended therein, as ſalis diſſolved 
in liquors, or metals in corroding menſtruums; which bodies 
being much heavier than air, their icles, by their admia - 
ture, muſt needs encreaſe the weight of that air, with which 
they lie incorporated, after the ſame manner as melted ſalts do 
augment the ſpecific gravity of water: The other confideration 
is, that the rarefaction and condenſation of the air is not pre- 
ciſely according to the Papen here laid down; for theſe 
OS are poſſible, on y beyond, certain degrees; for air 
being compreſſed into an 8ooth part of its ſpace, it would be 
ually denſe with water, which latter yields not to any force 
whatever, as hath been ſhewn by ſeveral experiments; neither 
can the rare faction proceed in inſinitum; tor ſuppoſing the 
ſpring, whereby it dilates itſelf, to ariſe from any texture of, 
parts you pleaſe, yet there muſt be a determinate magnitude of 
the natural ſtate of each partes which they cannot exceed: 
Tho' theſe objections affect the accuracy of theſe. concluſions, 
crawn from the ſpecific 2 of the air, obſerved at any time, 
yet the method, here ſhewn, will by a like calculation, give 
the heights of the quickfilver, and the rare faction of the air 
frem any aſſigned height of the barometer at the earth's ſur- 
face, and any ſpecific gravity given; As to the condenſation 
ind rare faction by heat and cold, and the various mixture of 
aqueous and other vapours, theſe two objections ſrem gene- 
nlly to compenſate cach other; for when the air is rariſied by 
beat, the vapours are raiſed moſt N ; ſo that tho the 
air, properly ſo called, be expanded, and conſequently 
lighter, yet the interſtices thereo being crouded full of va. 
pours, which are much heavier bulk for bulk, the weight of 
the whole muſt continue much the ſame. by 2 

It may not here be improper to account ſor the difference of 
the height of the mercury at one time from hat it is at ano- 
ther; then it is demonſtrable that the height of the 
R's cylinder 
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the 


cylinder of mercury is equal to the weight of the whole incum. 
bent air; and uently, that difference of the height of the 
mercury muſt be owing either to a diminution or an addition of 
new matter to the air: The principal cauſe of the riſe and fill 
of the mereury are the variable winds, which are found in the 
temperate zones; a ſecond cauſe is the uncertain riſing and 
falling of the vapours lodged in the air, whereby it becomes at 
one time much more crouded than at another, and conſequent. 


2 ly heavier ; but this latter in a great meaſure depends upon the 


er: Now from theſe principles, the ſeveral phænomena of 
the barometer may be explained; as firſt, why in calm wez- 
ther, the air being inclined to rain, the mercury is commonly 
low; the anſwer is, that the mercury being low, ine lines it to 
rain; for the air being light, the vapours are no longer ſup. 
ported thereby, becoming ſpecifically heavier ; ſo that — 
deſcend towards the carth, and in their fall, meeting wi 
other aqueous particles, they incorporate together, and form 


_ little drops of rain; but the mercury being at one time lower 


than at another, is the effect of two contrary winds, blowing 
from the place where the batometer ſtands ; whereby the air 
of that place is carried both ways from it, and conſequently the 


Incumbent cylinder of air is attenuated, and accordingly the 


mercury ſinks; for inſtance, if it ſhould blow in the German 
ocean a weſterly wind, and at the ſame time an caſterly in the 
Ti fea; or, Kin France it ſnould blow a ſoutherly wind, and 
in Scotland a northerly; it muſt be granted, that that. part « 
the attnoſphere over England would thereby be rarified, a 
the mercury ſubſide; and conſequently the vapours, whi 
before floated in thoſe parts of the air, of equal gravity wth 
themſelves, would ſink to the earth. 2. Why in ſerene ſettled 
weather, the mercury is generally high; this owe heightof 
the barometer is cauſed by two, contrary winds blowing towards 
the place of obſervation, whereby the air of other places ö 


brought thither and accumulated; fo that the incumben 


cylinder of air being encreaſed both in height and weight, the 


mercury muſt neceſſarily riſe; and then the air being ſpecih- 


cally heavier, the vapours are better kept ſaſpended. 3. Why 
upon very great winds or ſtorms, tho” accompanied with no 
rain, the mercury finks loweſt of all, with relation to the point 
of the compaſs, on which the wind blows: This is cauſed 
the very rapid motion of the air in theſe ſtorms; for the t 


of the earth's ſurface, wherein theſe winds rage, not are 
28 


all around the globe, that ſtagnant air, which is left behi 
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\ ; 1 
as alſo that on the fides, cannot come in ſo faſt as to ſupply the 
evacuation made by ſo ſwift a current, ſo that the air mult - 
neceſſarily be attenuated, more or leſs according to the violence 
of theſe: winds; to which, add, that the horizontal motion of 
the air, being ſo quick as it is, Led in 1 take off 
ſome part of its perpendicular preſſure; and the great agitation 
of its particles is the reaſon, Why the vapours are diſſipated, 
and do not condenſe into drops, ſo as to form rain, which 
e 55 m_ gs 19) 2 zyence of he 8 a, the 
air. 4. Why, all ot ings qual, the mercury ſtands 
higheſl, on an eaſterly, or 2 wind: This bay 
becauſe that in the great Atlantic ocean on this fide the 3 5th 
degree of N. Lat. the weſterly and ſouth-weſterly winds bw 
almoſt always trade, ſo that-whenever the wind comes up hete 
at caft and north-eaſt, it is ſure. to be checked by a contrary 
galc, as ſoon as it reaches the ocean; on which account the air 
muſt needs be heaped over this iſland, and;conſequently the 
mercury ſtand high, as often as theſe winds blow: This holds 
true in this country, but is not 2 general rule for other places, 
where the winds are under different circumſtances. 3. Why 
in calm: froſty weather, the mercury generall Rands high: 
The cauſe of this is, that it ſeldom freezes, but when the 
winds are northerly and north- eaſterly; or at leaſt, unleſs thoſe 
winds blow at no great diſtance, off; for. the northern. parts of 
Germany; Denmark, Sweden, Norway, and all that tract from 
whence north · caſterly winds blow, are ſuhject to almoſt conti- 
nual froſt all the winter; and thereby the lower air is ver 
much condenſed, and in that ſtate it is brought hither, an 
being accumulated, by the oppoſition of the weſterly win 
blowing in the ocean, the mercury muſt needs be preſſed to 
more than ordinary height, 6. Why after very great ſtorms oi 
wind, when the mercury has been very low, ic generally riſes 
again very faſt. This ſeems to be cauſed by the tuddes 
acceſſion of new air to ſupply the great evacuation, which ſuch 
continued ftorms make Neef, and by the recoil of the ix, 
after the ceaſing of the force that impelled it; and the reaſon, 
why the mercury riſes 1o faſt, is becauſe the air being very 
much rarified beyond its mean denfity, the neighbouring air 
runs in, the more ſwiftly to bring it to an 5 7. Why 
in more northerly places, the variations of the barometer at 

cates than in the more ſoutherly ; the truth of the matter of 
& is proved from obſervations made at Sockholm,. compares 
with others at Clermont and Paris; the reaſon of which teen 


FF 


to be, that the more northerly 


. 


| parts have uſually greater florms 
of wind than the more ſoutherly, whereby aged ſhould 
fink lower in that extreme; and then the — winds 
bringing the condenſed and ponderous air from the neighbour. 
hood the Pole, and that again being checked by a ſouther| 
wind at no great diſtance, and being thus 'accumalated, m 
of geceſſity make the mercury in ſuch caſe ſtand higher in the 
other extreme. 8. And . the equinoctial, as at 
Barbadoes and St. Helena, there is very little or no variation 


of the height of the barometer: This remark, above all 


others, confirms the hypotheſis of the variable winds being the 
cauſe of theſe variations of the height of the mercury; for in 
the places above-mentioned, there is always an eaſy gale of wind 
blowing nearly 9 the ſame point, vis. E. N. E. at Barks- 
does, and E. S. E. at St. Helena; fo that there being no con- 
trary currents of the air to exhauſt, or accumulate it, the 
atmoſphere continues much in the ſame ſtate : However, upon 
hurricanes, the moſt” violent of ſtorms, the mercury has been 
obſerved very low, but this is but once in two or three years, 
it ſoon recovers its ſettled ſtate, vis. about 29 4 inches. 


The principal objection againſt this doctrine is, chat it ſup- 


poles the air ſometimes to move from thoſe parts, where it is 
already cvacuated below the equilibrium, and ſometimes 
again towards thoſe parts, where it is condenſed, and crouded 
a the mean ſtate; which may be thought contradictory to 
the laws of ſtatics, and the rules of the equilibrium of fluids; 
but if we conſider, that when once an impetus is given to 2 
fluid body, it is capable of mounting above its level, and 
checking others, that have a contrary tendency to deſcend by 
Aacir own gravity, this will be no material objection; but we 
ſhall rather conclude; that the great analogy between the riſing 


and falling of the water on the flux and reflux of the ſea, a 


this of the 2 2 wg exhauſting of the air, is a great 
argument for the truth of this hypotheſis; for as the ſea, over- 
apainſt the coaft of Ee, riſes and ſwells by the meeting of 
. two contrary tides of flood, of which'one comes from the 
S. W. along the Eugliſ channel, and the other from the 


north; and on the contraty, finks below its level on the retreat 


pe the water both ways, in the tide of ebb; ſoit is very proba- 


ple, that the air may cbb and flow after the ſame manner; but 


by reaſon of the diverfity of cauſes, whereby the air may be 


put into motion, the times of theſe fluxes and reflaxes are 


purely caſual,” and not redueible to any rule, as arc the 


motions 
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U PON' dbgring 4 great difficulty in truly wiring white 
is pronounced, or truly E what is Writted, 
191 x igüU y the common alpha. 


either in — own, of "(orb 

bets now in uſe; ; arifing ther fr 2 of ſome bb or 
the different . protoutctarion F the ha character; er Jeter, n 
difetent lam 5 — and the irregularities of its vitivus ſounds 


1 py one language; Mr. barock ſuw u neceffity of ſome 
ſuch expedient, as is bere attempted, viz. an univerſal alpha- - _ 
bet, which ſhould cotitait af enumeration of aW fach fibgle” 
ſounds, or letters, as axe ufed in any language: B this way ag 
I, Children, being LS firſt taught and 3 to the true 
22 on of all theſe Angle ends or letters, will, without 

Ity, be brought Sc truly and readily any lan- 
guage; for the ſome perſons have to pronounce 
ſome letters, is owing 7 their Log being accuſtomed to pro- 
nounce. them, Pet og fingle or in conjunction with 2 
which is the cafe chiefly as to Perſohs cothe tb 4 2 
one, accuffotned to rhe frur protibaticidtion of "this: alpha gl 
vill be enabled to deſcribe * ronounciation of a Ri Fon: Jang un 
whatever, and, altho' He afl be ver Before heard this 
pronotriced, be able truly 10 found. it. 15 This 
alſo de wſeful to perpetuate the trac Tounds of 4 e 
and fetve as a ſtandard thereof ti ſuccetdling ages; for, t all 
te ingle Funds de hets packte e Aid Ric 56 he thi 

aye tibre than one ford, br" any one fon ng be ex. 
rg by more than ohe character, it Ala Happen that aß 
3 ſhould be filſely fonothcel, 'but it will oon be 
diſcovered; for this Falſe os muſt be the true ſound of fome | 
aber lettef of this alph4bbt# Io this ollen, ths following , » 
rules are obſerved, 1. That hö Mrs 19 n found'can;be juRly-.. | 
deſcribed ot ex pre ſſecl by the co ( 1 1 two ing 8 
or ſingle ſounds; viz; bY 4 Fri 12 the coffunction 
other gc vowels; or if a conſdna r, the 100 of | 
"eps fingle conſoßigts. 2. Thar” ole ſognd canhot. 
be expreffed or deſcribed, but by the .copjunAion of two 
or more fingle ſounds, is a6 fingle but 4 com pounded found. 
; That in every compoſition of fingle ſounds, the articular, 
ingle ſounds, which make up that compofftiop, 61 ght to be 
Vor. II. G g 8 I truly 
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=_ truly and clearly diſcerned in the ſound of the compoſiticn, 

= — otherwiſe it cannot be truly ſaid to be a compoſition, and form. 
add of ſuch fingle ſounds. 3 ; 

The ſingle ſounds, commonly called letters, are diſtinguiſhed 

uſually into vowels and conſonants; vowels are ſuch as arc 

8 . expreſſible, as 4, e, i, 0, &c. Conſonants are ſuch as can 

| not fingly be expreſſed without the conjunction of a vowel, a; 

, a, f, g., Sc. The whole number of vowels are theſe 14 

following; to which, for the better diſtinguiſhing their ſounds, 

are annexed ſo many, words, wherein they are expre ſſed, all 

=_ Hugliſb, except three, viz. 7, 8, 12, becauſc no Engliſh words 
=_ _ — occured wherein they are expreſſe. 
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; % I. a, as tall. J | $ ; 8. ui, muis, Low Dutch. 
"> * 4 5 a, tallow. . yr 9. s, tile. | h 
| —_ - 2-2 EL A, tale. N 1 4 10. 0, tone, P 
1 JW 55-14 „ T1. * tre... - 
ii 12. u, une, French. 


- Theſe are the yowels, each of which are long and ſhort; 
ſhort as in the words God, man, fin; long, as in ball, demand, 
A diphthong in the 1 15 uſe of the word, ſigniſies 
compound of two vowels; but thoſe, commonly ſo called, are 
moſt of them nothing but ſingle vowels, as ea, oo, ou, go, ai, in 
the words, zeal, tool, could, people, main, &c. that theſe are but 
ſingle ſounds will appear, if we confider the ſounds of the 
yowels fingly, which, make thoſe ſuppoſed compoſitions; and 
then whether thoſe ſounds, in compoſition will make out the 
true ſound required, fo as both of them may be clearly dif 
cerned in theſe pretended compounds; for inftance, ea in ei), 
confider the ſound of e in the words ſent or ſcene; and 4 in the 
words ball, and, or tale; and then whether e, in either of thc 
two ſounds going before, and 4 in either of the three ſounds 

_ owing, joinc 1 will make out the true ſound of ea 
in the word real; if not, then it js a fingle found: Thus, if 

7 you proceed to examine all the others, you will find the ſame 
thing, and that the true diphthongs and triphthongs of the 
Greeks to be no other but a true expreſſion of hs ſingle vowels, 
they joined together, but in ſo ſhort a time, as that both or all 
three were expreſſed in the time, that ordinarily one ling 
vowel was exprefled, | _ | | 6 
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The whole number of conſonants are ranged in the tollb wing 
able into 10 files and 6 ranks; Fr. ſigniſies French; L. D. 


i Low Dutch ; W. Neiß. 1 
* 4 
1 4. {= » 730 OE (5.51% 
: a h. cheſt E. came * 
4 . LE. 11. ſeignior © E Hg ſong 44 2475 47 1 
al ——_ | 15 gaen : LD valley 
rds 5. dach : , folly: 1 
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The firſt file contains 3 conſonants; the ſecond 6; the third » 
and fourth 10; the fifth and ſixth 4; the ſeventh 2; the 
remaining four, each t, in all 29 conſonants: The ſecond rank 
in each file contains derivatives, in relatio/, ro the firſt rank, or 
their primitives, all alike in kind; ſo al © all the derivstibes 


* 


ate in the third, fourth, and fifth ranks, whereby their ſounds 
will be the better comprehended : Thoſe places filled by two 
ſtrokes ( =) ſigvify that ſounds may be expreſſed by the ſame 
poſition of the parts of the mouth with that of their primitives, 
anſwering in kind to thoſe in the ſame” rank, wherein they® 
ſtand ; but they would be ſo alike in pronouneiation to-lome: 
others in the table, that the difference would be too nicefor” 
common diſcernment : As thoſe of the fourth and fifth ranks in 
the firſt file, are like thoſe of the fourth and fifth ranks in thb 
fifth file; and thoſe of the firſt, ſecond,” and third ranks in be 


* " I» ww 9 eee ene 


ung 
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fifth file are like thoſe of the ſame ranks in the firſt file; fr 
thoſe, of the firſt, ſecond, and third ranks in the 6th file, are 
like thoſe of the ſame ranks1n'the fecond file: Some of he 
above-mentioned conſonants are vulgarly ſuppoſed compound. 
ed, as th, ch, ſo, gn, 1g, &c. but if we contider the found of 
each fingle conſonant in the compoſition a- part, and then the 


conjunction of them in that order, ſo as the ſingle ſounds may 
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be clearly diſcerned in the compoſition, you will never form | 
of 683832 the 1 
| 


_,, follow in expreſſion; and whereas ſame ſyllables begin with a 
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420 MEMOIR S of tbe 
the ſaunds required; and if neither by this, or any other con- 
junction, the required found can be made out, it muſt be 3 
fingle, and no compound ſound: All ſingle ſounds ſhould have 
fingle and diſtin characters; but it will be impoſſible in the 
uſe of the preſent characters or alphabets, to add thoſe that are 
wanting, and correct and limit the ſound of others in uſe, 
thereby to conſtitute a perfect alphabet; becauſe people ſo 
long accuſtomed or habituated to the gorrupt and different 
nounciations of the preſent characters, will be always ſubjeR, on 
the ſight of the old, to give them thoſe ſounds they have been 
uſed to, and to ſpell words according to their old and cortu 
cuſtom, whatſoever rules ſnhall be ede to the contrary. 
the following table, Fig. 4. Plate XL there is therefore given x 
new ſct of literal characters, both conſonantal and vocal; the 
| ſet of conſonants is ranged in the ſame method and order with 
thoſe in the preceeding table; the firſt rank in every file, are 
thoſe called radical characters; the other ſucceeding ranks have 
each a diſtinct characteriſtical addition to diſtinguiſh: them 
from each other, which cauſes ſome complication ; but yet i 
was judged neceſſary to expreſs the fame in the character, the 
more regular to ſort them into claſſes, and to expreſs the deri- 
vation ot letters of the ſame; organ, the one from the other ; 
the ſet of vocal characters are likewiſe in the ſame table: In 
writing they are to be placed over the conſonants, which they 


vowel, place the twelfth conſonantal character, anſwering to 
the Hebrew Aleph; and over the ſame, place the vowel begin- 
ning ſuch a ſyllable: To diſtinguiſh the long vowels from the 
Mort, add a prick to the vocal character: & , 11, 1% 
Ith vocal characters are, for want of ſingle ſtrokes, com- 
pounded of the firſt and ſecond: The diphthongs, truly ſuch, 
may be made by the conjunction of the ſingle vocal character 
As ay: wilow in order, and they will be eafily diſtinguiſhed 
from the five preceeding compounded: characters of the ſingle 
- vowels, becauſe there will not probably occur any ar 
compounded of he firſt two vowels: The accent may be a crols 
line under the ſyllable that is to be accented; the characters, 
ſigniſy ing the various modes of expreſſion, may be the follow- 


ing, and ought to be placed at the beginning and end of every 
feptence, as it is neceſſary; [] explication, () parentheſis, 
I emphaſis, ? ? interrogation, II wonder, ; ; irony. 
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Eu towards an Univer(al Primer; by Mr. Lodwick. 
4 Bw 1 Phil. Tranſ. Ne 182. p. 17 „ 
S che preſent alphabets are imperfeR, ſo are alſo the pri- 
F —— — wherein children and others a 
taught to ſpell and read; firſt, in not having a perfect alpha» 
bet; ſecondly, in not being digeſted in ſuch a method, as is 
fit and proper to teach them, as they * to be taught; for 
be uſual way of teaching to ſpell is to diſmember every ſyl- 
able, of more than one letter, into many ſylla bles, by expres 
| ing every letter apart, and ſyllabically, and the conſonants 
with ſuch a vowel as they are ordinarily named with, and then 
requiring them to join theſe ſyllables into one word; but how 
erous this method is, one inſtance will ſhew : Suppols 

the monoſyllable brand be to be ſpelled, they will teach them 
thus to diſmember it, bee, er, a, en, dee, and then require 
them to join theſe into one ſyllable, which it is impoſſible to 
do, and they muſt be neceſſitated, as they have begun, to ex- 
prels this one ſyllable by five ſyllables, which was not deſign- 
ed; whereas they ſhould teach them to expreſs every ſyllable 
entire at firſt fight, without diſmembring it; and to do this 
they muſt. proceed gradually; firſt,” beginning with the moſt 


Y; 
= le ſyllables, and ſo by degrees proceeding! to the more 


ult and compounded, till they can readily pronounce a 


whole ſyllable at firſt fight, even the moſt difficult; to that 
end, let all the primers be thus contrived; at the top of the 


leaf, let all the vowels be placed ſingly in order as they follow 
in one rank; and under the ſame, place ſyllables; firſt, of one 


vowel and one conſonant following it, throughout all the varia- 


tions; then of one conſonant and one vowel following; ſecondly, 
of tuo conſonants before, and one vowel following, throughout 
the variations; thirdly, of one vowel and three or four conſo- 
nants following, and of three conſonants going before, and one 
vowel following; fourthly, of one, two or three conſonants 
ppg before A vowel, and one, two, three or four — 


blowing; fifthly, ſome ſyllables with diphthongs or triph- 2 


thongs; | r inſtance y 


a 1 8 x70 u 0 AF, 
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ald eld id old uld 1 
dar dre dri dro di „ 
bam belm bin balm luln, Ec. „ 
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422 MEMOIRS gf he: 
Aſter this, place a number of words of two, three, or four 
FHllables, from the caficſt to the moſt difficult expreffiong, 
without regarding their fignifications ; further let there follow 
ſome words of ſeveral ſyllables, with the accent variouſſy 
placed, as on the firſt, ſecond, third, Sc. ſyllable, let there be 
alſo two or three ſmall diſcourſes writ in this alphabet, in 6 
many different languages, with the accents rightly placed, and 
truly diſtinguiſhed by their pauſes; and thus you have a per. 
ſect primer: In teaching by this primer, begin with the true 
ſound of all the vowels ſingly, then proceed to the followin 
fingle ſyllables, beginning with the eaſieſt of expreſſion, and 
on, gradually to the moſt difficult, and then to words of more 
ſyllables ; and laſtly, to the uſe of the accent and pauſes; when 
the learner hath paſſed all theſe, you may exerciſe him in the 
reading of the diſcourſes, and let him exactly obſerve the ac. 
cent and the pauſes; when they can read and utter exaQtly 
whatſoever is written in this character, in what language ſo- 
ever, teach them to write truly, what they hear diſtinctly ex- 
preſſed, according to this alphabet, proceeding therein gradu- 
ally as before; and obſerving rightly to place the accent and 
pauſes, and alſo to know the uſe of the figns of the different 
modes of ſpeaking. - pot FH 1 

- In teaching oblerve theſe — rules: 1. Proceed lei- 
ſurely and orderly; ſuffer not a miſpronounciation to you un- 
corrected: 2. In ſpelling let no ſyllable be diſmembre by re- 
peating the letters ſingly, but let them be pronounced whole, 
as they are found: This new primer will without alteration, 
except of the title, be the ſame for all nations and languages, 


An Hiſtorical Account of the Trade-Winds and Monſoons, 

obſervable in the Seas between! and near the 7 
_ *vath an attempt towards their phyſical Cauſe; by Mr. 
Haley. Phil. Tranſ. Ne 183. p. 133. 5 


HE whole ocean may moſt properly be divided into 
-M three parts; vis, 1. The Atlantic and Ethiopic Hu. 

2, The Indian Ocean. 3 The great South Sea, or the Pacif 

Ocean: In the Atlantic and Erhiopic Seas between the Tropic, 
, here is a general eaſterly wind, all the year long, without any 
confiderable variation, excepting that it is ſubje& to be de- 
flected therefrom, ſome few points of the compaſs towards the 
north or ſouth, according to the 7 of the place; and on 
theſe deflections the following obſervations have been ; 
viz. 1. that near the coaſt of Africa, as ſoon as you have pab 


ſed 
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ſed the Canary iſlands you are ſure to meet a freſh pale of 
wind at N. E. about the latitude of 28? north, which ſeldom 
comes to the caſtward of the E. N. E. or paſſes the N. N. Ez 
This wind accompanies thoſe bound to the ſouthward, to the 
latitude | of 10˙ N. and about 100 leagues from the Guinea 
coalt, where to the 4 of N. Lat. they fall into calms and tor- 
nados: 2. That thoſe bound to the Caribbe iſlands, find as they 
approach the American ſide, that the abovementioned N. E. 
wind becomes ſtill more and more eaſterly, ſo as ſometimes to 
be eaſt, ſometimes E. by S. but yet moſt commonly a point or 
two to the northward of the eaſt, and ſeldom more; it is like- 
wiſe obſerved, that the ſtrength of theſe winds does gradually 
decreaſe, as you ſail to the weſtward. z. That the limits of 
the trade and variable winds in this ocean, are farther extend- 


ed on the American fide than on the African; for whereas you 


meet not with this certain wind, till after you have paſſed the 
latitude of 28? on this ſide; on the American fide it commonly 
holds to 30, 31, or 32 of latitude ; and this is likewiſe yeri- 


fied. to the ſouthwards of the Equinoctial; for near the Cape of 


Good Hope, the limits of the crade-winds are 3 or 4* nearer 
the Equinoctial than on the coaſt of Braſil: 4. That from the 
latitude of 4 N. to the aforeſaid limits on the ſouth fide of 
the Equator, the winds are generally and perpetually between 
the ſouth and caſt, and moſt commonly between the ſouth-eaſt 
and caſt; obſerving always this rule, that on the African 
fide they are more ſoutherly, on the 22 more eaſterly, 
ſo as to become almoſt due caſt, the little deflection they have 
being ſtill to the ſouthward: In this part of the ocean 
Mr. Halley found the winds conſtantly about the ſouth-caſf, 
the moſt uſual point 8. E. b. E. when it was eaſterly it gene- 
4 and was gloomy, dark and ſometimes rain 
weather; if it came to the ſouthward it was generally ſerene, 


and a gentle pale next to a calm, but this not 2000 common; 
, or north⸗- 


he never obſerved it to the weſtward of the ſouth, o 
ward of the eaſt. 5. That the ſeaſon of the year hath fome 
ſmall influence on theſe trade-winds; for when the ſun is con- 
fiderably.. to. the northward of the Zquaror, the ſouth-eaſt 
winds, eſpecially in the ſtreight of this ocean between Braſi 
and the coaſt _ Guinea, do vary a point or two to the ſouth- 


ward, and the north-caft become more caſterly; and on the 


contrary, when the ſun is towards the Tropic of Capricorn, the 
ſouth-eaſterly winds become more caſterly, and the north 


eaſterly winds on this fide the Zquaror veer more to the _ 
os | ward. 
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ward. 6. That as there is no general 
exception, fo there is in this ocean, a tract of fea; wherein 


- butherly and 8. W. winds are perperual; vis. all al 
enen of Guinea, for above 00 leagues een fro 
—— * to the iſle of St. Thomas ;. for the ſouth - eaſt 
trade-wind, having paſſed the Line, and approaching the coaſt 
of Gninea within bo or 100 1 inclines towartls the ſhore, 
and becomes 8. 8. E. and by , 2s you botne nearer, it 
veers about to 8. 8. 8. W. Und in id 4n land Muth weiß 
and ſometimes weſt-fouth-weſt: Theſe are the wiode, which 
are obſerved on this coaft, when it blows true, but there are 
frequent calths,/ violent ſudden guſts, called Tornadot, from all 
points of the compaſs, and fometimes nowholeſome | 
eaſterly winds, called Hermiras by the natives, which too o 


infeſt the navigation of theſe parts. 7. That to the north- | 


ward of the Equator, 3 and 5 degrees of latitude 
and betwern the meridians of Cape Verde, and of the eaſt or moſt 
iſlands that bear — name, there is a tract of ſea, wherein it 

were improper to ſay, there 1 any 1 or yet a varia 


ble one, for it frems condemned — calms, attended 
with terrible thundering and Hy * id frequent, 


that this part of che len ſea is calle the a0 7 The lietle | winds 
that are, are only ſome ſudden uncertain guſts, of very ſhort 
| continuance and lefs extent; fo that Sauen each hour there 
is a different gale, which dies away into a calm before another 
ſucceeds; and in a fleet of ſhips, in fight of each other, each 
ſhall have the wind from a ſeveral point of the compaſs : ' With 
theſe weak breezes ſhips are obl gen to make the beſt of their 
way to the ſourhward thro” the atorefaid fix degrees, wherein, 
py is 3 ſome have been detained whole months for want 
wind | 


"From the three laſt oofetvatiets1 is ſhewn the reaſbn of tuo 


actab1# phænomena in the Eaſf. India and Guinea navigations; 
the one i, 'why notwithſtanding the natroweſt part of the ſeg 
ne Guinea and Nrafil be! your zoo leagues ovet, yet 

7 pe to = ot 3 5 8 5 — c 1＋ 2 of 

u uſt, find a great difficulty it ; this hap- 
NG becauſe e ſoutheaſt winds, at bat el time of the you! 
commonly extending ſome degrees beyond the ordinary limits 
+ of 3% N. Lat. and withal, coming fo much ſoutherly, as to be 
ſometimes ſouth, ſornetimies' a point or two to the weft; it 
then only remains to ** to wind-ward; and if, on the one 
ide, they ſand away W. 9: W. they gain the wind till _ 


rule but adinits'of ſors 
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4 more eaſterly, but there 1s en of not weathering th 
Broſitian ſhore, or at leaſt the ſhoals on that coaſt; but if, on 


the other tack, they go away E. S. E. the fall into the note 8 
| of Guinea, from which there is no de- 

parting, without running caſterly, as; far as the iſland of 

& Thomas, Which is the conſtant W all the Guinea”. 


bourhood of the coa 


ſhips, and which may ſeem very- ſtrange without conſidering 
the fixth remark ; for being in with the coaſt, the wind blows 
generally at 8. W. and W. 8. W. with which. winds they cannot 


90 to the northward for the land, and on the other tack I. 
S a 


can lie no nearer the wind than 8. S. E. or ſouth; with f 


courſes they run off the ſhore, but in ſo doing they always 
find the winds more and more contrary; ſo that When near the, 
ſhoxe they can lie ſouth; at a greater diſtance they can make 


no better than 8. E. and afterwards E. S. E. with which courſes 


they commonly fetch the iſle of St. Thomas and Cape Lopes, 


where finding the winds to the eaſtward of the ſouth, they 


have them favourable by running away to the weſtward in the” 
8. Lat. of three or four degrees, where the ſouth-calt Winds 
are perpetual : On account of theſe general winds, all "thoſe. 
that uſe the Meſt. India trade, even thoſe, bound to Virgina, 


reckon it their beſt,courſe to get as ſoon as th 2 can P.M, 
A 


ſouthwards, that ſo thay may be certain of a 
gale to run before it to = 


tween the ſouth and weſt. 


What is here ſaid is to be underſtood of the ſea-winds, at 


ſome diſtance from the land; for upon and near the ſhore, the 


land and ſea- breezes are almoſt every where ſenſible; and he 


great variety, which happens in their periods, force, and, di. 
reQion, ariſes from the ſituation of the mountains, vallies and 
woods, and from the various texture of the ſoil, more or Jets 


capable of retaining and reflecting heat, and of exhaling or 


condenfing vapours. 903 0% 4a 123 
In the Indian ocean, the winds are partly general, as in the 
Eihiopic ocean partly periodical; that is, half the year they 


blow one way, and the other halt, 2 Letra the oppoſite. 


points; and theſe. points and times of ſhifting are different. in 
different parts of Ns ocean; the limits of each tract of ſea, 
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ſubj ect to the ſame change or * are certainly ver Shan 5 
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tain ir and freſn 
e weſtward; and for the ſame reaſon 
thoſe home wards bound from America endeavour to gain he 
latitude of 30 degrees; as ſoon. as poſlible, where they fit 
find the winds began to be variable; tho' the moſt ordinary” 
winds in the northern part of the Allantic ocean come from be · 


= _ G — 2 
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to determine, yet the following 3 the reſult of greit 
diligence and application, may be relied on. 1. That between 
the latirudes 10 degrees and 30 ſouth, as between Mads. 
gaſcar and Hollandia Nova, the general trade wind about the 
ZE. B. E. is found to blow all the year long, in the ſame man. 
ner, as in the ſame latitudes in the Ethiopic ocean. 2. That 
the aforeſaid S. E. winds extend to within two degrees of the 
Equator,. during the months of June, Fuly, Auguſt, &c. u 
November, at which time between the S. Lat. of 3 and 10 de. 
grees, being near the meridian of the north end of Madagyſ: 
Car, and between two and twelve ſouth latitude, being near 
Sumatra and Java, the apes winds from the N. W. or be. 
tween the north and weſt, ſet in and blow for half the year; 
i. from the beginning of December to May; and this Mor 
ſoon is obſerved as far as the Molucta wes. 3. That to the 
northward of 3 degrees 8. Lat. over the whole Arabian o 
Judian Sea, and gulf of Bengal, from Sumatra to the coaſt of 
Africa, there is another Monſoon, blowing from October to 
Abril, upon the N. E. points; but in the other half year, 
1 from April to October, upon the 3 points of 8. W. and 
W. S. W. and with more force than the other, accompanied 
_ with dark, rainy weather; whereas the N. E. blows clear; it 
=_ is likewiſe to be noted; that the winds arc not fo conftant, 
| | Either as to their ſtrength, or the point, from whence they bloy, 
in the gulf of Bengal, as they are in the Indian Sea, where 1 
certain ſteady pale fcarce ever fails: It it alſo remarkable; that 
the 8 W. winds in theſc ſeas are generally more ſoutherly on 
— African fide, and more weſterly on the Indian. 4 There 
is a tract of ſea to the ſouthward of the Equator, ſubject to the 
ſame changes of the winds; viz. near the African coaſt, be- 
' _ tween it and the iſland ' Madagaſcar, and from thence north- 
wards, as far as the Line; wherein from April to Offober 
, there is found a conſtant freſh 8. 8. W. wind, which, as you 
more northerly, becomes ſtil] more and more weſterly, fo 
as to fall in with the W. S. W. winds, mentioned before, in 
thoſe months of the year to be certain to the northward of the 
: Equator, 5. That to the eaſtward of Sumatra and Malacca, 
. to the northward of the Ji ne, and along the coaſt of Cambois 
3h and China, the Morſoons blow north and ſouth ; that is, the 
N. E, winds are much northerly, and the 8. W. much fouth- 
erly this conſtitut ion reaches to the eaſtward of the Philip 
Fine iſlands, and as far north as Japan; the northerly Monjom 
Setting in, in theſe "ſeas, in Offober or November, * 
| : 5 | kf th- 
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it is to be noted, that the points of the compaſs, whence th 

winds blow in thoſe en the world, are 12 fixed, ply 
thoſe lately deſcribed ; for the ſoutherly. wall trequently pals 
2 point or two to the eaſtward of the ſouth, and 2 northerly 
as much to the weſtward of the north; which ſeems to py 


cauſed by the great quantity of land interſperſed in theſe ſeas.” 


6. That in the ſame meridians, but to the ſouthward of the 
Equator, which is that tract lying between Sumatra and Favs 
to the weſt, and Næw- Guinea to the caſt, the ſame northerly 


and ſoutherly Monſoons arc obſerved, but with this difference; 


that the inclination. of the northerly is towards the N. W. a 
of the ſoutherly towards the 8. E. but the points from which 
the winds blow are not more conſtant here 8 

9. variable five or ſix points; beſides, the times of the change 
of theſe winds are not the ſame as in the Chine/e ſeas, but about 
a month or fix weeks later. 7. That theſe contrary. winds. do 
not ſhift all at once, but in ſome places the time of the change 
is attended with calms, in others with variable winds; and it 
is particularly remarkable, that the end of the weſterly Aſon- 
ſoon on the coaſt of Coromandel, and the two laſt months of the 
ſoutherly Mon ſoons in-theſeas of China, are very ſubject to be 


 tempeſtuous ; the violence of-theſe ſtorms is ſuch, that they ſeem 


to br of the nature of the Maſt- India hurricancs, and render the 
u of theſe parts ee about that time of the year; 
theſe tempeſts are by our ſeamen called the breaking up of the 
2 by reaſon of the ſhifting of theſe winds, ſuch as ſail 
theſe ſeas ate obliged to obſerve the ſeaſons proper for their 
voyages; of which, if they chance to miſs, and the contrary 
Hejoo ſets in, they are forced to-give over the hopes of accom- 
pliſhing their intended voyage, till the winds become favourable. 
The third ocean, called Mare Pacificum, is of an extent equal 
to the other two; what Spaniſs writers ſay of the winds, they 
find in their courſe, and which is confirmed by the old accounts 
of Drake and Cavendiſh, and fince by Schooren, who failed t 
whole breadth of this ſca in the S. Lat. of 15 or 169, is, that 
there is a great conformity between the winds of this ſea, and 
thoſe of the Atlantic and Ethiopic ſeas ; that is, that to the 
northward of the Equator, the predominant wind 1s between 
the eaſt and north-eaſt ; and to the ſouthward thereof, there is a 
conſtant ſteady gale between the caſt and ſouth-caſt; and that on 
both fides the Equator, op ſo much conſtancy, that 22 
{ ; - co 


h 2 | 


So Roxy 4L 80 EAT. 1 427 TA 
ſoutherly, in Nay, and blowing all the ſummer months: Here 


— 


n in the former, 


* 


. ah ke. 4.6 * 2 N I by 2 * N hes % PY * * . 2 . 
e l de”; > a 
* 


* 


* 5 N 
7 22 
9 & * ' 
8 * * * 
* | F 


4 


ſearce ever necd to attend the fails; and with ſuch briſk gale, 
that they commonly croſs this vaſt ocean in ten-weeks time, 
which is about 130 miles a day; befides, it is ſaid, that neither 


ſtorms or tempeſts are ever known in theſe parts; wherefore 
ſome have eel. he the ſatling by the ſtreights of Magellan to 
be as ſhort to Fepon and China, as by the Cape of Good Hope: 
The limits of theſe general winds are alſo much the ſame as in 


the Atlantic ocean, vis. about the zoth w: jo of latirude on 
s bound from the 


both ſides; for the Spaniards, homewar 
Manillas, always take the advantage of the ſoutherly Moy 
foon, blowing there in the ſummer months, and they run up 
to the northward: of that latitude, as high. as Japan, before 


they meet with variable winds, to ſhape their courlc to the 


eaſtward: And S:booren and others, that have gone about by 
the ſtreights of Magellan, have found the limits of ſouth-calt 
winds, much about the ſame latitude to the ſouthward; be- 
fides, 4 farther analogy between the winds of this ocean and 
the Erhiopic, appears from their being always ſoutherly, 
246 2 are found near the ſhores of Angola. 
Int 

deſerve well the confideration of the acuteſt naturaliſts, both 
wy reaſon of the conſtancy of the effect, and its vaſt extent; 
As firſt, why theſe winds perpetually blow from the eaſt in the 
Atlantic, Ethiopic, and Pacific oceans, between the latitudes 


of 36 north and ſouth. 2. Why the ſaid winds extend no far- | 


ther with conſtancy than to the latitude of 30“. 3. Why there 
ſhould be a conſtant ſouth-weſterly wind upon and near the 
coaſt of Guinea. 4. Why in the north part of the Indian ocean, 
the winds, Which for one half year do agree with thoſe of the 
other two oceans, ſhould change in the other half year, and 
blow from the oppoſite points; whilſt the ſouthern part of that 
ocean follows the general rule, and hath perpetual winds about 
- Touth-caſt. 5. Why in theſe general trade winds, it ſhould 
always hold, that to the northward of the Zquaror, it i 
inclined to the northward of the eaſt; and in ſouth latitudes 
to the ſouthward thereof. 6. Why in the ſeas of China, there 
mould be ſo great an inclination from the eaſt to the north, 
more than clicwhere. | | 

1. Wind is very properly defined, a ſtream or current of the 
air ; and where ſuch ſtream is perpetual and fixed in its court, 
it is neceſſary that it procced from a permanent unintermitting 
cauſe ; wherefore,” ſome, have been inclined to Prapete 4 
9 ; FF 5 jurni 


e foregoing hiſtory are contained ſeveral problems, that 
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n of the earth upon its axis; by which, as the 


: 7 3 MS YA 
diurnal rotati 


(globe turns eaſtwards, the Igels and fluid particles of the air 
og ſo exceeding light as they are, are left behind, ſo that, 


in reſpect of the . earth's ſurface, they move weſtwards, an 

become a conſtant caſterly wind: This opinion would ſeem to 
be conſirmed from theſe winds being only found near the equi» 
voctial, in thoſe parallels of latitude, where the diurnal motion 
is ſwifteſt; did not the conſtant calms in the Atlantic ocean 
near the Equator, the weſterly winds near the coaſt of Guinea, 
and the periodical weſterly Monſoons under the Equator in the 
Indian ſcas, ſhew the inſufficiency of that hypotheſis; beſides 
the air, being kept to the earth by the principle of gravity, 
would acquire the ſame degree of velocity, that the ſurface of 
the carth moves with, as well in reſpect of the diurnal motion, 
as of the annual about the ſun, which is about thirty times 
ſwifter ; It remains therefore to ſubſtitute ſome other cauſe, 
capable of producing 2 like conſtant effect, not liable to the 


fame objections, but agreeable to the known properties of the 


elements of air and water, and the laws of the motion of fluid 


bodies; and ſuch ſeems to be the action of the ſun beams upon 


the air and water, as he pales every day over the ocean, 
taking in alſo the nature of the ſoi : j 
ing continents; firſt then, according to the laws of ſtatics, the 


"vs 


air, which is leſs. rariſied, or expanded by heat, and: conſe- 


quently more ponderous, muſt have a motion towards thoſe 


wa thercof, which are more rarified and leſs. ponderous to 


ring it to an equilibrium; and ſecondly, the preſenes of the 


ſun. continually, ſhifting to the weſtward, the part towards 


which the air tends, by reaſon of the rarifaction made by his 


greateſt meridian heat, is together with him carried weſtwards, 
and conſequently the tendency of the whole body of the lower 
air is that way: Thus a general caſterly wind is formed, which 


being impreſſed upon all the air of à vaſt ocean, the part 


impel one another, and ſo keep moving, till the next return 
of the ſun, a hereby ſo much of the motion as was loſt, is again 


reſtored, and thus the caſterly wind is made perpetual. 5 
2. From the ſame principle it follows, that this ealterly 


wind ſhould on the north fide of the Equator, be to the north- 
ward of the caſt, and in ſouth. latitüdes to the ſouthward there- 
of; for near the Line, the air is much more rariſied, than at a 
greater diſtance from it; becauſe the ſun; is twice a year verti- 
cal, and at no time farther off than 23 and a half; at which 
diltance, the heat, being as a fine of = angle of incidence, 18 
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=_ | but little ſhort of that of the perpendicular ray; whereas, unde 
=_— the Tropics, tho' the ſun continue long vertical, yet he is for a 
2 time 4% off; which is a kind of winter, wherein ti 
Air is ſo cooled, as that the ſummer heat cannot warm it to the 
ſame degree with that under the Equator; wherefore the ait 
to the northward and ſouthward, ws. leſs rarified than that 
in the middle, itfollows, that from both fides tt ought to tend 
towards the Equator: This motion, compounded with the fo. 
mer eaſterly wind, anſwers all the phzpomena of the gener 
trade winds, which, if the whole ſurface of the globe were ſe, 
would undoubtedly blow all round the world, as they are found 
to do in the Alantic and Erhiopic oceans. 
3. But ſeeing ſo great continents interpoſe and break the 
continuity of the ocean, 7 mult be had to the nature of 
the ſoil, and the poſition of the high mountains, which Mr, 
Halle ſuppoſes the two principal cauſes of the ſeveral varia. 
tions of the winds from the former general rule; for if a coun- 
try, lying near the ſun, prove to be flat, ſandy, low land, ſuch 
as the deſerts of Zybia' are commonly reported to be; the 
heat, cauſed by the reflection of the ſun beams, and the reten- 
tion thereof in the ſand, is incredible to thoſe that have not 
ſelt it; whereby the air being exceedingly rarified, it is ne- 
ceflary that this cooler and more denſe air ſhould run thither 
to reſtore the equilibrium; and this ſeems to be the cauſe, 
why near the coaſt of Guinea the wind always ſets in upon the 
land, blowing weſterly inſtead of eaſterly, there being ſufficien 
reaſon 0 believe, that the inland parts of Africa are prodi- 
giouſly hot, fince the northern parts thereof were ſo intempe · 
rate, as to give the ancients cauſe to conclude, that all, beyond 
the Tropic, was uninbabitable by exceſs of heat; from the 
ſame cauſe it happens, that there are ſo conſtant calms in that 
rt of the ocean called the Rains; for this tract being placed 
in the middle, between the weſterly winds blowing on the 
coaſt of Guinea, and the eaſterly trade winds blowing to the 
weſtward thereof, the tendency of the air here is 0e, to 
either, and fo ſtands in cguilibrio between both; and the weight 
of the incumbent atmoſphere being diminiſhed by the continual 
contrary winds blowing from hence, is the reaſon that the air 
here holds not the copious vapours it receives, but lets them 
fall in fo frequent rains. : | 
4. But as the cool and denſe air, by reaſon of its greater 
gravity, preſſes upon the hot and rarificd, it is demonſtrable, 
' that this latter muſt aſcend in a continual ſtream, as faſt as it 
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tutiſies, and after that it muſt diſperſe itſelf to preſerve the 
equilibrium; that is, by a ee, ene the upper air muſt 
move from thoſe parts, where greateſt heat is; ſo by a 
kind of circulation, the N. E, trade wind below will be attended 
with a 8. W. above, and the 8. E. with a N. W. wind above: 
And that this is more than a bare conjecture, the almoſt inſtan- 
taneous os the wind to the oppoſite point, which is fre- 
quently found in paſſing the limits of the trade winde, ſeems to 


aſſure us; but what above all confirms this hypotheſis, is ies 


menon of the Mon/oons, by this means very eafily ſolved, 


and without it hardly explicable: Suppofing therefore ſuch a 


circulation as above; it is to be confidered, that to the north- 
ward of the Indian ocean there is every where land within the 
uſual limits of the latitude of 30%, via. Arabia, Perſia, &c, 
which, for the ſame reaſon, as the midland parts of rina, 
are ſubject to unſufferable heats, when the ſun is to the north, 
piling nearly vertical, but yet are temperate enough when the 
un is removed towards the other Tropic, becauſe of a ridge of 
mounta ins at ſome diſtance within the land, ſaid to be fre- 
quently in winter covered with ſnow, over which, the air, as 
it paſſes, muſt need; be much chilled ; hence it happens, that 
the air, coming according to the general rule out of the N. E, 

in the Judian Seas, is ſometimes hotter, ſometimes colder, 
than that which by this circulation is returned out of the 8. M. 
and by conſequence, ſometimes the under · current or wind is 
from the north-eaſt, and ſometimes from the 8. W. That this 
hath no other cauſe, is clear from the times, wherein theſe 
winds ſet in; viz. in April, when the ſun begins to warm 
thoſe countries to the north, the ſouth-weſt | Aſonſoons begin, 
and blow during the heats till October, when the ſun being re- 
tired, and all « Fore growing cooler northwards, and the heat 
encreafing to the ſouth, the north-eaſt winds enter and blow all 
the winter till April 2 7 5 . 1 
5. And it is undoubtedly from the ſame principle, that to 
the ſouth of the Equator, in a part of the Indian ocean, the 
north-weſt winds ſucceed the ſouth-eaſt, when the ſun draws 
near the Tropic of Capricorn; but it muſt be confeſſed, that 

in this latter there occurs a difficulty, not eaſily accounted for, 
which is, why this change of the Monſoons ſhould be any 
more in this ocean than in the ſame latitudes in the Z/h:opie, 
where there is nothing more certain than a ſouth-caſt wind for 
the whole ycar. * * + . 
| | 6, It 
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6, It is likewiſe very hard to conceive, why the limits of the 
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trade-winds. ſhould be fixed about the zoth -2 hed of latitude 
e 


all round the globe, and that they Thould ſo ſeldom fall ſhort 


of thoſe bounds; as alſo that in the Iidlan ocean, only the 


: again «| b { | ce | 
four ſhould invert ; and yet experience ſhews* that objects ap- 
9 1. 7 — 8 


= 


erect or reverſed, but in re 


northern part ſhould be ſubject to the changeable Mos ſoons, 


and that in the ſouthern there ſhould be a conſtant 8. E. wind, 


A Dioprric Problem, why four Conven-Glaſlez in a Tele cope 


be Objects eref ; by Mr. Will. Molyneux. Phil. Trauſ. 
„ v c baths 1nd 


„„ , ori ots ang tegnD aß abet ng 

As perſpectives of one convex-glaſs make objects appear up- 

4 99 — which thoſe of two convex- glaſſes invert, and 
e of three rectiſy, ſo it ſhould ſeem that thoſe of 


= — 


pear upright thro? theſe glaſſ een. 
2 e to Mr. Molyneux, this phænomenon appears eafihy 
explicable from the confideration'of placing glaſſes in a tube; 
which is thus, after the 'objeA-glaſs, the eye-glaſs" is placed 
ſo much diſtant, towards the” eye; from the Focus of the 
object-glaſe, as is the Focus of the eye-glaſs; then the middle 
eye-glaſs'is placed at ſuch a diſtance from the Focus of the firſt 
eyc-glaſs, as is the Focis of this middle eye-glafs; laſtly, the 


_ neareſt eye-plaſs is placed ſo much diſtant ffomi the Focus of 


this middle eye-glafs, as is the 'Fotns of this neareſt eye-glaſs; 
and the eye, looking thro” them all, is placed in the Focus of 
this neareſt eye-glaſs: Therefore, in the firſt place, one fingle 
convex-glaſs cannot properly be ſaid by itſelf to ſhew ob; 

a in reſpect of placing of the eye, that looks 
thro' it; for if the eye be placed nearer to it, than the Focus 


of the glaſs, the objects are erect; if the eye be placed juſtin 
the Forus, the objects are neither erect nor reverſed, but all in 


confuſion, and between both; and if the eye be placed farther 
from the glaſs than the Focus, the objects are reverſed; and 


here by diſtant objects are meant, the rays, flowing from any 


point of which, may be counted to come parallel towards the 


object-glaſs: 8 the 8 of a teleſcope reverſes 
e 


the object, both to the eye · glaſs and to the eye, that looks 


thro it; for the eye: glaſs is placed farther from the object - glaſi 
than is the Fotus of the object-glaſs; but the eye-glats contri 
hutes nothing towards the rectification or reverſion, the eye 
he ing placed juſt in its Focus: Thus we ſee, that the reverting 
of objects in a teleſcope of two convex-glaſſes proceeds wholly 
from the objeA-glaſs and its pofition; and the eye-glaſs _ 
2 B10 f | tcs 
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butes nothing thereto; for were the eye itſelf in the place of 
the eye · glas, it would ſee the objects inverted thro” the fingle 
obje glaſs: To come now to the ſecond eye: glaſs placed after 
the firſt, which is that next the object-glaſe, it is manifeſt, 
that if we WY e our eye nearcr to this middle eye glaſs than 
its Focus, the eye ſees the objects inverted and confuſed; place 
the eye in the Focus, the objects appear all in confuſion, and 
neither erect nor reverſed; for here again there is a diſtinct 
repreſentation of the objects to be received on a piece of paper, 
as in the Focus of the obje&-glaſs, and the eye, being fituated 
at any time at this place, which is uſually called the diſtin& 
baſe, ſees all in confuſion; but then let the eye be placed far- 
ther from this middle-plaſs than its Focus; it perceives the ob- 


| Jes erect and confuſed: Laſtly, the third or immediate eye- 


ſe contributes nothing towards the erecting or reverſing the 
pecies, which it receives erect from the middle eye glaſe, no 
more than in a teleſcope of two convex-glaſſes, the 2 
18, 46 


contributes to the ſpecies it receives from the object · gla 


was ſhe wn before: The reaſon, that this laſt or immediate eye - 
glaſs has nothing to do in the erecting or reverſing the ſpecies, 
is the ſame, as in a teleſcope of two convex-glafles, via. the eye 
is placed in its Focus, and therefore ſecs the ſpecies, as repreſented 
in the diſtin& baſe ; that is, the ſpecies is inverted in the diſtinct 
baſe of the object · glaſo, and therefore a fingle convex eye-glals 
brings it to the eye inverted; but in the diſtin& baſe of the mid- 
dle, or ſecond eye-glafs, the ſpecies is erect, and therefore the 


third or immediate eye-glaſs brings it to the eye erect: Where- - 


fore we are to conſider the teleſcope, n of an 29% 
and three eye · glaſſes, as two teleſcopes, each confilting of two 
convex · glaſſes; the firſt conſiſts of the object · glaſs and firſt eye- 
glaſs, and this inverts the ſpecies; that is, the ſpecies 1s in- 
rected in the diſtin& baſe. of the object- glaſs, and ſo brought 
to the eye; the ſecond teleſcope conſiſts of the two immediate 
eye-glaſſes, and this renders erect what the former inverted; 
that.1s the ec ies in the diſtinct baſe of the middle eye: glaſs is 
erect, and is brought to the eye by the eye: glaſs; the ehe- 
25 themſelves, in neither caſe, having any thing to do with 
e erecting or inverting, but merely repreſenting in the fame 
poſture the ſpecies immediately before them: Therefore, in 
the laſt place, one convex glaſs, as poſited in a teleſcope, 
inverts ; the ſecond, that is, the firſt eye · glaſs does nothing to- 
wards crecting or reverſing, but repreſents the image, as it is 
in the diſting baſe of the object. glaſe, that is inverted; the 
Vor. II. of & __ third 
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„ wird olaſs eres, or rather reſtores, what was before inverted; 
the fourth repreſents the image as it receives it from the 


W bal of he e thats erect. 


dl Pelockty herewith: the Air, ruſhes into an ec haf 


© Receiver ; by Dr. Papin. Phil. Tranſ. N? 184. p. 193. 
HE Royal Academy at Paris deviſed an experiment ig 
order to diſcover the velocity of the air in proportion to 
_ the ſeveral preſſures it may undergo; and for this end they 
Med a bladder ſometimes with water, and ſometimes with air; 
and they found, that tho" the weight for ſqueezing out theſs 
ids, and the hole for their diſcharge were the ſame, yet the 
bladder, when full of air, could be emptied in the 2 5th part 
of the time that was requiſite for emptying the water; whence 
ey concluded, that the velocity of the air is 25 times greater 


as that of water; it is true, this experiment is very ingeniou, 

mt not entirely juſt; for air yields much, afid ſo the bladder, 
being filled therewith, will become pretty flat, as ſoon as 4 
confiderable weight is laid upon it; it is plain therefore, that 
the weight bearing upon a large ſurface, doth not preſs every 
Pert with the ſame force, as it would do, if the bladder did 
for & while remain diſtended, as it doth when full of water; 
fides, the water itſelf, being heavy in the bladder, cauſti 
fome prefſure ; fo that it appears, that the preſſure in his ex- 
periment was not quite fo great upon the air, as on the water: 
Ir. Papin therefore bethought himſelf of another, founded on 
this . that liquors can aſcend as high as 
their fource ; and altho' the reſiſfance of the medium doth 
always hinder ers Eau in the 2 air, from reaching quite 
ſo high, yet the liquor, at its firſt diſcharge, hath the neceſſatj 
ſwiftgeſt ro come to that height © +- a 
Prop. 1. From this principle may be eaſily deduced this 
tion, viz. that of two different liquors driven by the 


- 


4 pteſſure, that which is ſpecifically lighter muſt aſcend 
Higher ban that which is heavier, and their height will be 
_ Feciprocally in the ſame ratio, as their ſpecific gravities, - 

Prop. II. From the preceeding propoſition another may be 
eafily deduced, viz. thax of different liquors, ſuſtaining the 
fame preflure, thoſe ſpecifically lighter muſt acquire a greater 


cally as the roots of the ſpecific gravities of the faid liquors; 
for we have ſcen Prop. I. that the heights, to be arrained, are 


4 


reciprocally in the fame tatio as the ſpecific gravities; ch, 


ſwiftnels, and their different velocities be ro each other recipro- | 
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Galileo, Huygens, and others have demonſtrated, that the 7 
cities of bodies are to each other, as the ſquare roots of the 

beights to which they may aſcend; and ſo in this cafe they are 

alſo reciprocally as the roots of the ſpecific gravities: If there 
fore we would know, what is the velocity of air driven by any 


degree of preſſure whatſoeyer, we need only find the velocty 


of water under the fame preſſure, and then take the ſquare 


roots of the ſpecific gravities of theſe two fluids ; becauſe as 
much as the ſquare root of the ſpecific gravit of water doth 
exceed the ſquare root of the ſpecific gravity of air, ſo much in 
F will the velocity of air exceed the velocity of water; 
for inſtance, when Dr. Papin would calculate the ſwiſtneſs of 
2 bullet ſhot by his pneumatic engine, he, in the firll place, 


. - 


and he obſerve 


computed the 7 of the air itſelf that drove the bullet; - 


„that in this caſe the air ſuſtains a preflure 


much the ſame with that of water, when raiſed to the height of - 


32 foot, and therefore, according to Galileo, Huygens, al 
* ſuch water hath the . of 45 2 5 ſecond ; 
what remains therefore, is only to know the proportion of the 
rity of the air to that of water, which former is not always 
4 5 becauſe the height, heat, and moiſture of the atrmg- 
ſphere are variable; yet we may ſay in general, that the ratio 
of the ſpecific gravity of water to that of air, is about 140 10 
1; taking then their ſquare roots, which are 29 and 1, we 
may conclude that the velocity of air muſt cxcend that of Wa» 
ter by 29 times; and ſo multiplying 45, the velocity of water, 
b 29, we ſhall find that the velocity of air, driven by the 
bes gg preflure of the atmoſphere, is about 1305 foot in 4 


The Diviſions of the Barometer; by Dr. Hook. Phil. Tranf. 
7 % „ 

INC E the diſcovery of the alterations in the weight of the 

I atmoſphere by the means of the Torricellian tube, 

ave been ſeveral contrivances thought on, to make the more 

minute variations, in the preſſure of the air, ſenſible; and 

firft, Dr. Hock invented the wheel-barometer ; but this did not 


fully anſwer the deſigned exatneſs, both becauſe the mer 75 . 


01 t to adhere to the ſides of the glaſs, would riſe and 
too 1 at once; and becauſe it is very difficult to adjuſt the 
apparatus of thi inſtrument as alſo, that it 1s excee 11 apt 
to be out of order, on which accoupt, it is at preſent᷑ a * 
wholly laid adde: Upon this Dr. Hook berhobghr hinuſelf 

| ang 


a © af 


there 


* 

$ 
P * 
Fre 


436 MEMOIRS y the 
another device, which was to encreaſe the diviſions, by putting 
coloured ſpirits of wine, or ſome other liquors,” not capable of 
freezing, on the mercury, which liquor was made to rife, a 
the mercury fell, and fall as it roſe, in a narrow tube, ſo ag 
that the utmoſt limits were about two foot aſunder ; but yet he 
was not ſatisfied, till he had found out the means of encreafi 
the diviſions of the barometer at pleaſure; as he did in the 
following manner: The cylinder A, Fig. 6. Plate XI. may be 
of what diameter you pleaſe, the bigger the better, but it need 
not be above two inches long; the tube A D muſt be ſo lon 
that the upper part of the cylinder B may be 29 inches + ſuch 
a part of the height of the other tube BC, as the weight or ſ 
cific gravity of the liquor that is to fill that tube, is to the 7 
cific gravity of mercury, below the line A B in the cylinder A; 
the third cylinder C may be as high as you'pleaſe above ths 
- 3 B, but is moſt conveniently made in ſuch a manner ag 
that the ſquare of the diameter of the tube BC, be to the 
| ſquare of the diameter of the cylinders B or C, which muſt be 
exactly equal, as the riſe of the mercury in the cylinder B, it 
to the whole length of the tube BC; for in this caſe there will 
be nothing ſuperfluous, but the diviſions will be enlarged to the 
utmoſt advantage: One way of filling this barometer, is to leave 
a {mall hole at the top of the cylinder A, and another near the 
top of the cylinder B; this latter being well ſtopped, pour i 
as much mercury at the other hole in A, as ſhall fill both tubes 
as high as the level of the ſaid hole; which done, ſtop either, 
by hermetically ſcaling it, or elſe by a drop of ſealing- wax in 
the hole A, the glafs being firft ground rough to make it ſtick; 
then opening the hole in B, draw off as much of the mercuty 
of the tube BC, till it run no longer; after which, ſtop firmly 
the hole in B, and you will have the cylinder A evacuated of 
air, and the height of the mercury will by as is uſual in the 
ordinary plain and wheel. barometers: Then pour into the 
tube BC as much ſpirit of wine tinged with cochineel and ll 
of turpentine, equal parts of each, as ſhall ſtand above the 
ſarface of the mercury, ſo many feet as you make the enlarged 
ſeale of your barometer, or as is between the middle of the cy- 
linders B and C; and you will figd the mercury fink in th 
tube BC, and riſe in the other AD, in ſuch proportion, that 
each 13 foot of oil and ſpirit, will raiſe the mercury ten inches 
this dope, you muſt pour-on, by the tube BC, ſo much mer- 
cury as may fill up the cylinders A and B to ſuch bein 
that the ſurface of the mercury in both, may, at the utm 


limits, 


# 


* 3 


* WIGS 2 EEE 


4 44 


4% 


a———- 
Ie 


„ W K ůmmͥ ooo ov ys yo os or 


| 


C 


TEE „ 


ANG — nv 


** 
A 
oC 


N 


= 


b 4 


I — enen n —_— . —_—_ VP 


„ b s 


- 
* 


Noir ent „ 
limits, which have not in England been found to exceed 
30, 6 and 28, 6 inches, always fall within the bodies of the 
cylinders, and never enter into the tubes: Here note, that 
ſe liquors are choſen u two accounts; firſt, they arc 
nearly of a weight, and 27755 of wine highly re&ified is 
ſomewhat lighter than oil of turpentine, but by a very ſmall 
addition of water, the ſpirit will preponderate and be 
undermoſt; ſo that you may make them as near of a weight 
2s you pleaſe, and conſequently a cylinder of the oil will 
inſenfibly differ from an equal cylinder of ſpirit. of wine: 
Secondly, they are liquors that will not mix; ſo that the oil 
of turpentine, ſwimming on the top, will be divided only. by a © 
line from the tinged ſpirit of wine, which the oil will: 
from cyaporating: The effect of this barometer will be, that 
when the atmoſphere is heavy, and the mercury high tn the 
| cylinder A, and runs out of B, the ſpirit of wine will deſcend 
into the cylinder B, and the oil of turpentine fill the tube, fo 
2s to make the divifion of the two liquors near the cylinder B; 
but on the contrary, when the air is light, the mercury will 
fink in A and riſe in B, ſo as to drive the ſpirit of wine into 
the tube, and the oil of turpentine into the cylinder C, ſo that 
the ſection of the two liquors will be near C, and the variation 
| of the height of the mercury will be enlarged into almoſt the 
length of the tube, without in the leaſt altering the;counter- 
preflure from the fluids, the height and weight of the incum- 
cumbent cylinders being always the ſame : That little altera- 
tion that may happen by the dilatation and contraction of the 
ſpirit of wine by heat and cold, which ought to be accounted 
dr, may be beſt diſcovered by a thermometer hangi it, 
containing the ſame „ of ſpirit of wine, and whoſe 
tube is as near as poſſible, of the ſame diameter with the tube 
BC in the barometer, whoſe deſcent and aſcent muſt be added 
and ſubſtrafted to reduce it to a rigorous exattneſs; but it is 
ſtill worth while to enquire, whether the mercury itſelf doth 
not ſhrink and ſwell with cold and heat, ſo as not to requite 


4 Method of Caſting Statues of an extraording ö thinneſs 
by M. John Weichard Valyaſor. Phil. Tran N* 186. 
1 r 
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N the grſt place, M. YValuaſor formed out of good clay; that 


8 


would endure the fire, and not crack either in drying ar 
burning, any figure or ſtatue at pleaſure; when this was well 
ö 7 
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ep it at a diſtance from the mo! d. maſt be ſo 


it 
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mould made; u 

2848, both upright 

and placed fo, as 
CEE for the more eaſy diſtribution of the metal: The 

great channels muſt all meet at the top of the ſtatue, in ſuch 

a manner as to come out by one hole, as at E, where the me- 

tal is to be poured in; it is alſo neceſſary to have a channel 7 

two to let out the air as the metal enters, as thoſe marked 70 


and there muſt be a whole or two left at the foot, as Eh | 


1 : # 4 s 0 * F 
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where the great channels and waxen ſtatue join; and at which, 


rea 
big- W when the mould is burnt, the wax as well of the ſtatue as of 
ne- the channels may run out: The great channels being thus 
; I placed, the mould muſt be again laid over with the ſame fort. 
Ul, of clay; be conſtantly uſed to bind the mould about wich 


iron_ wire and then lay on more clay, and when this mogld 
was well dried, then he heated it red hot; and as he did the 
core before, ſo now both together: He burned the core firſt; 
that there might not need ſo great a fire to burn the mould ax 
would melt the ſmall bits of metal; but for ſmall manageable 
ſtatues, of not above a foot or two high, they may be bath 
burnt together, and there is no need of the holes gg, but the 
mould may be inverted; and the wa made to run out by the 
channels if and E: The mould being thus burnt, he ſtopped 
with the ſame clay the two holes gg, and then buried it in 4 
it, and he procceded as is uſual in caſting of bells and the 
. but care muſt be taken that the metal be well melted x 
If it be a ſmall ſtatue, not above à foot or two high, whoſe 
mould may be managed in one's hands, then he made a con- 
cave ſtatue of wax of the thickneſs he deſired, and placed 
upon it all the great and ſmall channels as before ; which done, 
he put it all together into e ſubſtance made of plaiſter 
and tile or brick-duſt tempered with water: If the ſtatue be 
intended to be very thin; then he takes copper, and when it 1s 
well in ſuſion he mixes with it a good quantity of zinße with+ 
out obſerving any certain proportion of weight; the. more 
zink, the better the metal runs; ſometimes for ſmall and thin 
ſtatues he put in above a third part of zink; and he found by 
e that this mineral makes the metal run moſt freely, 
and gives it a fair golden colour: After the ſtatue is caſt, he 
takes off the mould, and cuts off all the little channels; both 
the great and ſmall channels are filled with metal, which may 
be kept for further uſe; and in theſe there 1s much more m 
tal than in the whole ſtatue beſides; for, if the ſtatue be very 
thin, there muſt be more and bigger channels, and ſo th 
cheaper the ftatue, the more weighry the channels are, ar 
the more metal remains: To know the quantity of metal re+ _ 
quiſite for any intended work, he takes a Jump of the ſame. 
mixture of wax and pitch, with which he made bis mould for. 
his ſtatue; and having weighed it, he mores mould upon it, 
caſts in the ſame a lump of metal of the ſame fize, which. 
* weighs, and thereby compares the proportion of the, 
weight of the metal and wax; and then obſarying how wy 


TOSCRSDOASTED ABR SPERSESILSSEREE STS SF 28 5 


r 


poun 


440 N EMO IAS of - the 
pounds of wax be uſed about the E and channels, be 


could calculate nearly how much metal he ſhould melt. 


1 The Mea aſure of the Air; Reſiſtance to Bodies moved therei 
= Dr. Wallis. e Ne 186. p. 269. FR 


# 


TN order to compute the reſiſtance of the air to all projeQile, WM 
— lemma is to be premiſed; viz. that, ſuppoting other MI 
things equal, the blade 18 proportional to 'the celerity ; for 
in 4 You le celerity, there is to be removed, in the ſame time, Ml 
twice as much air, which is a double impediment ; in a tri 0 
thrice as much, and fo on in other ratio's : 2. Suppoſe hop 
the force impreſſed, and conſequently the — 4 775 if. there 
were no reſiſtance, as 1*the reſiſtance as 1, which muſt he 
leſs than the force, or elſe the force would not prevail over the Ml | 
impediment, to produce 2 motion; and therefore the effectig WM 
force, at the'firſt moment, is to be reputed as 1 — 7; that is 
7 ſo much as the force im reſſed, is more than the im 
or refiftance: 3 3. Let it be as 1 r to 1; fo z'ta-m,' which w i 
thezefore — than 1: 4-And therefore the effective ain and 


conſequently the celerity, 4s to a firſt mom̃ent, is to be - 2 5 5 


ien ied et 1 © 


—_ - ee eng pry x nn. 2 
1 the remaining force after uch firſt 1 1 nd this [remais 
l | ing force is, Ne the ſame reaſon, to 9 portionabl bly abated 
as to a el moment: chat 0 "wy 9 — thereoß 


1H ena n 


that is 2 1 of the impreſſed force; and fot 2 _ moment, 


— . T6 THIF 
at equalyliſtances of time, i, — ſor 4 ue 7 775 and ſoon 


4 in inſnitum: 6: Becauſe the e difpatched, in equal times, i 
1 proportional to ae; weg the lines of — anſwering 
to thoſe times, are t6 be as = — 55 5 ET *. Sc. of whit 
they would haye been, ia the me times, had there vn _ 
fiſtance : 7. This therefore is a geometrical progreſſion, and 

tauſe of m greater than 1, continually 2 ecreafing: 8. Th 
decreaſing progreſſion, 0 continued, is yet of a 


magnitude and equal to — . of what it would have 
in ſo much time, if there had been no reſiſtance; for the ſun 
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poling U the greateſt term, A the leaſt, and R the common 


lex caſe, foppoiing the progreſſion infinitely. continued, the leaſt 
ir term A_becomes infinitely ſmall, or = o; and conſequently 
2 N doth alſo vaniſn, and thereby the aggregate becomes 
e by digen, U ER + py go 9h 


= — (ſuppoſing the progreſſion to begin at U 1) 


1 ee "Ts 
Renn 


=>, K A K 


have been, if there had been no reſiſtance. 9. This infinite 
poetics is fitly expreſſed by an ordinate in the exterior h. 
perbola, parallel to one of the aſſymptotes; and the ſeveral 
metnbers of that, 855 ſeveral members of this, cut in con- 
tinued proportion; for let 8 H Fig. 2. Plate XII. be an hyper- 
bola between the aſſymptotes, A B, AF, and let the ordinate 
DH, in the exterior By rden, parallel to AF, repreſent the 
impteſſed force undiminiſhed, or the line to be deſcribed in 
ſuch time by a celerity anfwerable to ſuch undiminiſhed force; 


Jess, iter be 2 dect, which thereon 


being leſs than DH, as being equal to a part thereof, will 
be farther than it from A F; In A B, which is put =-1, let 
Bd bg ſuch a part thereof as BS is of DH ; now becauſe all 
the inſcribed parallelograms in the exterior hyperbola, AS, 
AH, Ec. are equal, and therefore their ſides reciprocal ; con- 


ſequently as Ad=1 — =, ſuppoſing BY be taken from B to. 


"> RT © 


DH to d , which is therefore equal to — of DH; 72 72 
Vox. IL n > 


; - - | 4 2 | 6 "2 
| Fards A, is to AB =1, (or as m 1 to m) ſo is ien 


r aggregate of a geoinetrical progredion is NR, ſup- 
or aggregate ge i | N ſup- 


. A e 
multiplier, that is, N — N Now in the preſent 


re all by R, that ſo the progreſſion may begin at 
1 442 


| er u MOI 7 the 

7 ivifon, Er - Sc. of DH. Or, if Ba be u 
ken beyond B; then as A4 1 ＋ 1 0 K , or a 
„ to n, . ZDH to >dh, which is therefor equal to 


D H; "that i 18, by isis, = = 75 . += — Lt 
TESTS | 2 
of DH 


ro. Let ſuch ordinate d h Fig, 3, af its 9 in the 
aſſymptote A E, be fo divided in L., M. N, Cc. by perpend. 
culars N the een in J, m, 1, &c. as that F L, LM, 


MN, be as =, eres , 
ſuch a mabner, as cling wk antecedent be to ĩts conſequent, a 
1 0 u, or as 1 to f. 11. This is done by raking, AP, AL, 


AN, e. in ſuch proportion; for of continued proportional 
the differences are alſo in /contnbudd: propatyon; for Jer A, 5 
C, D, ccc he ſuch f ionals, and therr differences be, 4,6, 
c, Kc. thin is A 2= ain C C., D. c. &e Then 
becauſs A, B, O, D, &. are in continugd/propertion ;, by diri 
Hon, Ab :B 1 B G Co D. Ul. that is, 4. 
B:: V Ci: P, Cc. and alternate ly a. He. GC.: B. C. D. &. 
2 A. B. C.E "that is in conti ee a A to B, ot 
28 m to 1. 12.” This being done, N a ren J, Lu 
Mn, Ec. are equal. erke F 5 M 1, Cc, may fit 
re pre ſent equal times, wherein uncqpal lengths are Apache 
re pre ſented by L, LM MN, Se. LA. Anf þ eeauſe 575 are 
in number in nite; tho, equal to a finite n uta. 
tion is infinite'; and conſequently the impreſſed 5 4nd wo 
tion thence ariſing, ' never! to be wholly extioguithed,, withou 
ſome further impediment, but contingally ap Fee to 1 
in the nature of eee 15. The ſpaces PI Em, 
ate thercfore' as” logarichms, in atithmetieal progre 
creaſing, anſwering — Iines A F, A L., A M. Ec. or to 0 bl, 
LM, MN, Oc. in n gromerrical 2 1 —4 decreafing. 15. Be. 
—_— 
cauſe FL, LM, MN, &c. are as 7 2. = Sc. infinite 
| terminated at A, therefore their apgregate FA or dh is to 
DH, fo much len ; As would have been diſpatched in ih 
fame time by ſuch impreſſed force undiminiſhed, as 1 is fl 
M—1=7. 17. If therefore we take, as 1 to , ſo is AF 1 
DH, this will repreſent the length to be ms aha in = 


, Wc. that is; continyally decreafing in 
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therefore? infinitely ſmall; theſe anſwer: to thoſe (as many) 
ts unequalin.PF A, or h d. 19. But what is the proportion 

of y to 1, or (which depends thereon) of 1—r tot, or 1 to 

n remains to be enquired into by experiment. 20. If the pro- 


preſſion be not infinitely continued, but end ( e at N, 

and its leaſt term be A= MN; ee N 3 
4 

KR. 1 


* + = Oc. is to be ſubducted , that is, as will appear 
7 F505 bo "TE PF | 1 j ' 2 7 


4 N Er 1 5 Kr. Nat. is, in our preſent caſe. 


4 | a 5 > & 1 2 1 , a | JT 
zr , N. e e eee en A 
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LE hy Ee mn + And this much as to the line 


of projection, im which, ſecluding the refiſtance, the motion is 
heavy bodies, it is fi ed, that to each moment of time, 


there is ſuperadded a ne impulſe of gravity td what. was be- 
fore; and each of theſe; ſecluding the conſideration of the re- 


fiſtance of the air; proceed equally, from their firſt beginnings, = 


thro' the ſucceeding moments. 22. Hence arifes for the firit 
moment 1, for 15 ſecönd 11 1, for the | third 1-11 


and ſo on in aritkhmetical progreſſion; as ate the ordinates in a 


triangle, at equal diſtances. 24. And ſuch arg the continual 
increments of the diameter; or of the ordinates in the exterior 
parabola, anſwering to the interior ordinates, or ſegments of 


the tangent equully begcreuſing. 24. If: we take in the conſide - 
m—_ of es —— we 2 cach 9 8 
equal progreſſions te ſubſtitute a decreaſing geometrical. pro- 
feen like mannor, and for the fame reaſons; as in the 


of projection. 25 Hence ariſes for the fiiſt 1 1 


moment 55 for the ſecond =+ ys for the third % . 

ee ee, ine te 322 OO 
. — &c. And ſuch is. therefore the 222 
deſcent of a heavy body falling by its own weight ; * 2m _ 
the ſeveral impulſes o* pgs. being ſuppoſed 22 22 
equal. 26. That is, 28 FL, FM, FN, Sc. in * 7 4 


ö K k K 2 


nora Scr. "a 
ame time, by ſuch undiminiſhed force. 18, And if ſuch DH 
be ſuppoſed to be divided into equal innumerable parts, and 
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the line of deſcent, anſwering to FL, LM, MN, Ea, in the 
line of projection. 2. But tho' the progreſſions for the line of 
projection are like to each of thoſe ia the line of deſcent, it u 


not to. be thence inferred, that therefore — in the one is equa] 


to — in the other; but in the line of projection, ſuppoſe, 5 f 
fach a part of the force impre ſed and a celerity anſwerable; 
in the line of deſcent = gz ſuch a part of the impulſe of gr 


—2 FR T hoſe for 5 1 0 of r of the r are 
Il equal, each to each; becauſe g, the new impulſe of gra. 
. in each moment is ſuppoſe to be tlie kacke. 29. But 
what the proportion of F to g is, or of the force impreſſed ty 
wm —— 22 3 185 body, 9 7 PX Lee 

experiment. 30. Apd this proportion being found as to one 
129 4 — og Fat is bee Ae as to any other 
force, whoſe ratio to this is given, in the {ame uniform me- 
dium. 31. And this being known as tg one medium, the ſame 
is thence known as to any other medium; the ratio of wboſe 
reſiſtance to this ia kpown. 34, If 2 heavy, body be project 
downwards in a perpendicular line, it deſcends therefore at th 


rate = 55. =T Oc. of F, the impreſſed ſorco, increaſcd by 


, , -— -— &9.. of g the impulſe of gra 
mm m mi 6 &, [4 P , gr vity, 


becauſe both forces ate here united, 33. If projected perpendi. 
cularly 1 it aſcends in the ratio of the former, abatcd 
by that of the latter; becauſe here the impulſe of gravity i 
contrary to the force impreſſed. 34. When therefore this lat 
ter, continually increafing, becomes equal to the former, cor 
tinually decreaſing, it then ceaſes to aſcend, and does thence- 
forth deſcend at the rate wherein the latter continually exceed 
the former. 3 5. In an horizontal or oblique projection, if to: 
tangent whoſs Nerértene are a6 FL, L M, 5 N, c. that is, a 


„Ii At. be fitted ordinates at a given angle, whoſe ineremena 
V + . 5 5 . 
are, as F L, F M, FN, gc. that is, as 556. Ec. the curve, a0. 
ſwering to theſe compound motions, is that wherein the pto- 


jektile is to move. 36. This curve, being hitherto without 
name, may be called linea projefforum, the line of projet 
| A wh! 
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which ad 2 parabola deformed. 37. The celerity and 
tendency, as to each point of this line, is determined by a tan- 
gent to that point. 38. And that, againft which, it makes the 
greateſt ſtroke or percuſſſon, is that, which, at that point, is 
at right angles to that tangent,” 39. If the ProjeAtion, « 2 
be not infinitely continued; but terminate ſuppoſe, at *Þ 
that the laſt term in the erst column be ＋ conſe uently 
in the ſecond, ma; in the third, MMa, Sc. ach ſeries For 4 
one term leſs than that preceeding; chen the "aggregates of the 
frreral columns will be, — 2 25 — Ta. 22, and 0 
on, till (the multiple of 4 ee +1 

minate. 40. Naw. of, the abatements he 57 4, Wa, mma, 


are the fame, wi terms of the fi column tak 17 4 
wards; * 4 75 234 the next precceding, and Tt the 
reſt, 41. A 191 aggregate of all the 33 is ſo many 
times 1, as, is the, pumber of terms (ſuppoſe 250 wanting the 
erk coluinn; Ws ERS, 7 75 Ty and che 


= 9 34 thitefh 172 ue Hens eofdeſeerhy 
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its own gravity. . his 5 added: to a projecting force 


dosen ink etze eee, RE from fach projecting 
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in the other, caſe. [he EEE | 4 And io this 
latter eaſe, when the ablative part becomes e til 40 the poſi- 


tive part, the aſoent is at the higbeſt; and/rhenteforth, the 


ablative part exceeding the Poſitive, it 1 4 In 


an horizontal or oblique projeRiov, having taken — „, in 
the line of projection, and . thence, (at the =D given) 
5 2g, in the line of deſcent; the point in the curve, 


Ran 
anſwering to theſe, ls the place of the pas anſwering 9 
that moment. | 
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"As to the queſtion, whether the refiſtance. of the tnediuti 
Joes not always take off ſuch a proportional part of the force, a 
ig the ſpecific gravity of the medium, to that of the body 
moved therein; Dr. Wallis thinks, this can by no las be 7 
admitted; for there are other things to be taken into confide. Ml © 
ration ; as for inſtance, a denſe medium will make 2 greater 
reſiſtance than one mare rare, the of 2 like ſpecific gravity; W - 
and a ſharp arrow will make its way more eaſily thro' a me- 
dium, than a blunt-headed bolt, tho of equal W and the 
ſame pyramid 2 the 2 wi 1 25 forwards , 
But t rs admitted, viz... th ent mediums, 
equally. flui es. circumſtances. | Rs ae do refiſt in in 
ſuch, h, Pro nertien, a8 10 ee pl I: beca 1 87 1 fs 


in that e a heavi 7 p 
1255 force;;: 555 £29.38 008, 1 42 $A 2 31. RN 


Aare the heavier project once 5 (being equally 

fr all.other vt projet alik 15 A e len 
an, 55 hHroportion more Ke is its ſpecific 
ait) now the force is greater in gr proportion, for 
removal of the ſame teſiſtance; and this i what in part is 

N eee in J. 30: But where there / is 4 ee of 


eee pech malt be had 40 
af: g Animal H- th m: 
5 7 Ace * g Aa N 1 170 N ; F 


— roo, primeoſe root, dragon roots, 
| bots, the lea ves of; box, of each a.handful; t 
far.of Cath 6 Sſamoides Sglamantica Parkinſoni, or tek 
nis Hiſcaſa Fn 22% B. in Engliſh, called $panip Catch- 
Fly ee handfuls ; the black of crab s clas prepared, Venic 
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treacle, of: each on ounce; all theſe arq' to be beaten and 
BEET apes ther, and boiled in about 4 gallon of milk, ill 
half is hoid away; then ut it unſtrainefl into a bortle, and 


give .abdat; 3 faur Ipoonfuls of it at à time for three 
mornings fueceffively, befor; ne and fall moon, to the dog, 
or animal: It will be neceſſary to take away a little blood the 
day before you adminiſter the —— of theſe roots 
— — — hard to be got in the winter, they may be 
| gathered * in their ſeaſon, ad when, Aried and well powdered, 


— uns. 
rn 


may be mixed with the crab's:claws, and Yenzce treacle, 
with. ſal ad oil or butter, and it will do äs well: For men of 
\; women, that are bitten by mad dogs, take the ſame ingre- 
dients in the ſame quantities, and the roots and herbs va 
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vruiſed all 3 with the crab s claws and Venice treacle, 
let them be infuſed warm in two quarts of ſtrong. white wine, 
for at leaſt 12 hours; this being ſtrained, the patient is ta takg 
Tor a, quarter of 4 pint eyening and Aae three days. 


before the new and full moon; it Fen [oaks | ivectned. cither 
with ſugar or fore cordial ſyrup 
"op 484444 N. 7 207 * 10 N 
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The diſtat 2 1 ſecbid fatellite From che on 


d more, it. 0 met. 
of th e Fn 7750 e 5 5 1 ntl diur- 
7075 ot 


val motion was foun the ok wi of 
its conjunction ſhould. * *. 36% M. Cain cou «ow 
obſerve it nearer we 4 ri . une than of the 2 Aue; 
2s this ſatellite was for t part to be ſeen; within the con- 
fines of the diftance of the 155 to which: it ie equal in magni- 
tude; and. alke-in-colour; it 4 very difficult. matter to 
diſtinguiſh them':' The Epoch a ph his e was detetmined 
for the 3ſt of Hecember T685,/at bobn, in V 7 4% 
The Aiſtance of the chiud 7 the centre appetted 
to be ! ff the id iamierervor. the ring; its bene ee 
2. 1841 zor fo that its conjunction ſhould Taft for ro hours 5 
o Ep pech, ies. notte for the noon of the laſt 'dayrof 1683 
Vi 90 3 | ano? . Eats ' "£5 11*7 3510194.* Ir. 
1 5 ance rye Forth felt from the gentee of wa | 
diameters of the ri its diurnal motion 2a 3387; 
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The diftante of the fifth ſartellite from the centre of Sem, 


was 12 diameters of the ring; its diurnal motion 4” 32 140, 
Its conj unctions continue for 24 hours; the Epoch for the 
fame time and place in Piſces 16” 19“: From which elemen 
tables and ephemerides may be conſtructed. „ if 


The apparent Magnitude of Celeſtial Objects, 20hen near th 

Horizon, and at 'a greater Altitude; by Mr. Will. Mol. 

* neux,. Phil. Tranſ N 187. p. 314. . 0 i 8 

JT is well known, that the mean | apparent magnitude of the 
| ke 


take her diatneter, both in one poſition and rhe other, we ſhal 
find that till r 
The celebrated Des Cartes attributes this 1 
to à deceived Judgment than to any natural affection of the 
* organ, or medium of fe ſe ; for” the moon, ſays he, being gen 
the horizon, we have 4 better non ew Fabre, - of 
making an eſtimate of her, by comparing her with the yariow 
Objekts that affect the fight in its way towatds ber; fo that tho 
we imagine ſhe looks bigger, yet it is a meer deception); for 
- we only think ſo, becauſe he ſeems nearer the tops of trees, 
chimneys, or houſes, or a ſpace of ground, to which we can 
compare ber and eſtimate Ber thereby; bur when we bring 
her to the teſt of an inſtrument, then we find our eſtimate 
wrong, and. our ſenſes deceived: Bur if this were the caſe, we 
may at any time. encreaſe the apparent magnitude of the moon, 
tho” in the meridianz for it would be only getting behind: 
cluſter of chimneys, a ridge of hills, or the tops of houſes, ard 
comparing her to them in that poſition, as well as in the hori- 
zon ; befides, if the moon be viewed, Juſt as ſhe riſes from the 
horizon terminated by a ſmooth ſea, and which has no more 
variety of objects to compare her to, than the pure air, yet ſhe 
will ſeem as large, as if viewed overthe rugged top of an uneven 
tower, or rocky country; moreover, all variety of eie 
objects may be taken off, by loeking throꝰ an empty tube, 2 
yet the deluded imagination is no ways helped thereby. 5 
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yet the appears under the ſame angle, and all e 

y true 

culty, than if nothing 6 all 
7 


oportion to the circle A D and in 
Þ i, the carth's ſarface, and by lines from 


ſphere of the fixt ſtars; nay, that pe 


M*:-. 


* 


2 2 way 16-2 3 :- * cM * 
nagnus itſelf, or annual orbit of the earth, 14 is amt 1mper- 


and fo it happens, at leaft as to ſenſe, to the cye op ihe turtace 
of the earth; ſo th: ; 2 
is, and to another concentric, ciel AD, deceived 


him in this point. e ,,, Gps; 9 
The famous Gaſſendus bath... written. four large epiſtles on 
this ſubject, the ſubſtance of which is, that the moon, being 
nexr the horizon, and viewed thro' a more foggy air, caſts a 
weaker light, and conſequently affects not the eye ſo Rrongly 
4s when brighter; and therefore the Pupilla eolarges itſelſ he 
more, thereby tranſmitting a larger projection on the Retina: 
Vor.. II. L +1 Ae 


e near the horizon: Theſe two opinions of 


AB, Fig. 5, is an obje 


\ 


ao.  MEWOT Tow — 
A certain French Abbe adopts this ſentiment of Ga 


* 


ö endus, wich 
this addition, that this contracting and enlarging of the Papills 


| cauſes a different ſhape in the eye; an open pupil making the 


cryſtalline flatter, and the eye longer; and a narrower pupil 
ſhortening the eye, and making the cryſtalline more convex ; 

former is tha caſe of our _— e remote objects; the latter, 
that of viewing objects near at hand; likewiſe an _ pupil 
and flat ctyſtalline accompany objects of a gentler light, whilſt 
objects of more forcible rays require a greater convexity and x 
narrower pupil: From theſe pofirions, the Abbe endeavours ty 
account for the phenomenon in the following manner, viz, 


when the moon is nea? the horizon, by comparing her with 


interpoſing objects, we are to imagine her much farther from 
us than when more elevated; and therefore, ſays he, we dif. 


poſe out eyes, as for viewing an fon farther from us; that 
is, we enlarge the pupil a little, a 


thereby make the cryſtal. 
line flatter; moreover, the duſkineſs of the moon, in that 
ition, docs not ſo much ſtrain the fight, and conſequently 


the pupil will be larger, and the cryſtalline flatter : Hence, z 1 


larger image will be projected on the bottom of the eye, and 
therefore the moon wi Appear 8 ; but the moon's ima- 
ginary diſtance and duſkineſs gradually vaniſhing as ſhe riſes; 
a different ſpecies is wi introduced into the eye, and con- 
ſequently ſhe ſcems gradually leis and leſs, till again ſhe 

aſſendu 
the Abbe, be ing ſo near a- kin, may be conſidered together; 


And firſt, a wider or narrower aperture of the pupil neither 


encreaſes nor diminiſhes the projection on the Retina: It i 
true, Honoratus Faber, in his $ynopfis Optica, endeavours to 
ve the contrary to this, and that in the following manner; 

A, EF the greater aperture of the 

pi), admitting the projection K I on the Retina, whereas the 


lefler aperture C D admits only the projection CH; but GH} 


is Jeſs than K I, wherefore a ſmaller aperture diminiſhes the 
projection: It is ſurpriſing, that Honoratus Faber, who under 
took to write of optics more accurately than any who went 
before him, r guilty of fo very groſs an error; 'and 
that the celebrated 7 and the noble Hevelias ſhould be 
of the ſame opinion; for tho” the aforeſaid demonſtration hold 
moſt OR, true in direct projections, as in a dark roo 
with a plain yet it will not hold in projections made bf 


ole; 
refration, as 1s the caſe in thoſe on the Retina, by means 
- the cryſtalline, and other bumours and coats of the eye; 1 
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let AB, Eig. 6, be a remote object, and E F the cryſtalline, 
at its large aperture, projecting the image I M on the Retina: 
Let then CD be the ſmaller aperture of the pupil before the 
cryſtalline, the image IM will be projected as large as before; 
for the cone of rays E A E conſiſts partly of the cone of rays 
CAD; therefore, where the former E AP is projected, the 
latter CAD, as being a part of the former, will bc alſo pro- 


; 1o that no more is effected by this narrow. aperture, 


- 


bat only that the fides of the radiating cones are intercepted, 
and conſequently the point I will be affected with leſs light, but 
it will ſtil] be in the ſame place; what is ſaid of that cone and 
that point, may be ſaid of all other cones and other points 
of the object: From hence appears, firſt, the invalidity of the 
account given of the moon's appearance by Gaſſendus: Second- 
ly, the reaſon appears, why a teleſcope's greater or ſmaller 
aperture makes no difference in the angle it receives; for 
imagine E E to be an objeQt-glaſs of a teleſcope, and the thing 
4 5 


in: Thirdly, it is evident why a greater or ſmaller 


aperture in a teleſcope ſhould make the objects appear brighter 


or darker; for thereby more or fewer rays are admitted for. 
defining the Ne of each point: And this is ſufficient for. 


* 
* 


2 confutation of Gaſſendus and Faber: Bur the Abbe ſuperadds, 
to a greater or ſmaller aperture of the pupil, as a neceflary 
conſequence, a greater and leſſer convexity of the cryſtalline, as 


e, if we found it true in our 
caſe: Firſt, ſays he, the duſkiſhneſs of the moon near the hori- 
zon ſuffers the pupil to enlarge itſelf, the cryſtalline to ſlattep, 
and the eye to lengthen irſelf; but what if we change our object, 
and inſtead of the moon take the diſtance between ſome of the 


alſo a lengthening and plains of the tube of the eye; this 


fixed ſtars, as ſuppoſe, thoſe of Orion's girdle, and we ſhall 


find the fame phænomenon in them, and yet it cannot be ſaid, 
that they at one time ſtrain the eye more than at another; or 
that at any time, their brightneſs ftrains the eye at all; but 
perhaps it will be aſſerted, that this other reaſon holds, which 
18, ſecondly, that the greater imaginary diſtance, at which we 
ſaxcy the moon near the horizon, than when more elevated, 


makes us view her, as if really ſhe was ſo, viz. with enlarged. 


Pupils, Sc. But this bas been ſufficiently refuted in the remarks 
on Des Cartes; and if there were any thing in this ſurmiſe, the 
horizontal moon ſhould rather be fancicd nearer to, than farther 


from us. | 
LIlz N 
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452 ME MOIRS of the . 
| - Riccioli in his treatiſe of Refrattion, aſſerts, that he and | 
father Grimaldi had often taken the horizontal fan and moon? 
diameters by a ſextant, and that they always found the dia- 
meters larger than when more elevated; the fun often ſubtend- 
ing an angle of almoſt a degree, and frequently 3; the moon 
allo 38 or 40“: This is dire&ly repugnant to the matter of fad 
above alledged; and whoever is in the right, muſt be determin 
| ed by accurate experiments; only had Nicciolis experiments 
been nicely proſecuted, he Mould have tried them, when the 
horizontal moon had appeared ten times larger in diameter 
than ordinary; and then if it be true, that even by an inſtru- 
ment ſhe ſhall be found proportionably broader than really ſhe 
1s, ſhe ſhould ſubtend an angle of zoo“ or 5®; for very often 
Mr. Molyneux had obſeryed the moon ten times broader tha 
ordinary; which the ſmall addition of 8 or 100 to her uſuil 


diameter could never cauſe. 


The preceding Phznomenon conſidered ; by Or. Wallis. Phil. 
nl ens Tranſ. N“ 187. p. 323. 1 
H' reſraction near the horizon alter ehe altitude of an 

1 object, yet not its azimuth; for ſince this equally reſpetts 
all points of the horizon, let the refraction be what it will, the 
whole horizon can be but a circle; ſo that there is no room for 
the breadth of a thing, as to the angle at the eye, to be made 

larger, whatever its height may be, the refraction not cqualh 
affecting all te in the circles of altitude; nor is there any 
reaſon, why this ſhould rather thruſt the other, than the other 
tais, out of its place; whereas in the altitude, it is otherwiſe; : 
for while whar is ncar the horizon is ed that which i 
farther off is thereby contracted; which, as to the azimuth or 
horizontal pofition does not hold: Suppoſing then, that the ſun 
apparent horizontal diameter taken by inftrument, is the fame 
near the horizon, that it is in a higher pofition, Dr. Wallis 
takes its imaginary magnitude near the Horizon to be only: 
decepiion of the eye, or rather of the imagination from the eye; 
for the imagination doth not eſtimate the magnitude of the 
object only by the angle it makes at the eye, but by this com- 
es with the ſuppoſed diſtance; and all other my 
ing cqual, we judge that to be the greater object which 
makes at the eye the greater angle; but not ſo, if appre- 
hended at diffcrent diſtances; for, if — a caſement, 
or ſmaller aperture, we ſee a houſe at one hundred yards 
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not to us ſeem leſs than the caſement, thro! which we view 
it, or this greater than that, becauſe it makes at the eye 
the greater angle, but the „ makes a compara- 
tive eſtimate from the angle and diſtance jointly confidered: 
80 that of two things ſeen under the fame or equal angles, if 


one of them have ought that cauſes the apprehenſion of a © 
ater diſtance, that to the imagination will 2 larger: 
atin 


ow it is certain, that one great advantage, for el the 
diftance of a thing ſeen, is from the variety of intermediate 


objects between the cye and the thing ſeen: Now when the 


ſun or moon is near the horizon, there is ps 1p of hills, 
valleys,” plains, woods, rivers and variety of field 

fares between them and us, which preſent to our imagination 
a great diſtance capable of receiving all theſe; or, if it ha 

that theſe intermediate objects are not actually ſeen, yet hav- 
ing been accuſtomed to ſee them, the memory ſuggeſts to us a 
view as large as is the viſible horizon: But when the ſan or 
moon are in a higher poſition, we ſce nothing between us and 
them, unleſs perhaps ſome clouds, and therefore nothing to 
preſent to our imagination ſo great a diſtance, as the other; 


and conſequently, tho' both be ſeen under the ſame angle, they - 


do not appear to the imagination of the ſame magnitude, be- 
cauſe they are not both fancied to be at the fame diſtances; 
but that near the horizon is judged bigger, becauſe ſuppoſed 
farther of, than the ſame when at a greater altitude: It is true 
that as to ſmall and ordinary diſtances, befides this eſtimate 


from intermediate objects, the eye hath a means within itſelf b 


of making fome eſtimate of the diſtance; as when we already 
know the magnitude of an object, to whichwe have been ac- 
cuſtomed, as a man, a tree, a houſe, or the Jike; if ſuch 
things a r to us under a ſmall angle, indiſtin& and faintly 
— the imagination doth allow of fuch diſtance, as to 
make ſuch a thing fo to appear; and if this, thro' a proſpective 
laſs, be repreſented to us under a bigger angle, and more 

ſtinct, it is accordingly apprehended as ſo much nearer; but 
he caſe is otherwiſe, when we do nor, by the known magnt- 
tide, judge of the diſtance; but, by the wo diftance, 
jidge of the magnitude, as in the preſent caſe ; and accord- 


, different perſons, according to different fancied diſtances, 


— 4 very differently: Again, in our two eyes, when the ob- 
ject is ſeen by both, there is yet another means of eſtimating 
how far it is off; viz. there are, from the ſame * _ 
| ; | 7 
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1% MEMOIRS gf he 
different viſnal cones, terminated-at the two eyes, whoſe two 
axes contain at the object, different angles, 3 to the 
iſtance, 
ance : Now, that ſuch 


and a more obtuſe one at a nearer i 
bohbject may be ſeen clearly by both eyes, it is requiſite that 
me eyes be put in ſuch a poſition, as that the fight of each 
eye receive the reſpective axis at right angles; which require, 
a different pofition of the two eyes, according to the different 
diſtance of the object; as will manifeſtly appear, if we look 
with attention on a finger, or other ſmall object, at two or 
three inches diftance from the eye, and then upon another like 


object at 3 or 4 yards beyond it, and this alternately ſeveral 


times; for it will be maniſeſt, that while we look intently on 
the one, we do not ſee the other, or but confuſedly; tho * 
be juſt before us; and as we change our view, from the one to 
the other, we manifeſtly ſeel 2 motion of the eyes from one 
poſition to another: And according to the different poſition of 


the eyes, requiſite to a diſtinct vifion by both, we eſtimate the 


_ diſtance of the object from us; and hence it is that they, who 


have loſt the fight of one eye, are at a great diſadvantage, u 
ng di from what they could du, whilſt thy 
of both: 


to eſtima 
bad the 


But now when the diſtance grows 
tion of theſe viſual axes become parallel, 
or ſo near to parallel, as not to be diſtinguiſhable from it, this 
advantage is Joſt, and we can thenceforth only conclude, that 


it is far off, but not how far: Hence it is, that our fight can 


make no diſtinction of the moon's diftance from that of the 
other planets, or even of the fixed ſtars; but they ſeem to us 

2s equally remote, tho' we otherwiſe know their diſtances from 
us to be vaſtly different: And therefore there being nothing 
to aſſiſt the fancy in eſtimating ſo great a diſtance, but only the 
intermediate objects; where theſe intermediate objects appear 


to the eye, as when the ſun or moon are near the horizon, the 


diſtance is fancied greater than where they appear not, af 
when farther from it; and conſequently, tho' both under thy 


fame or equal angles, that ncar the horizon is fancied the | 
greater; and this ſeems to be the true reaſon of that ay 


pearance. 
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The Cunſtruction of Cubic and Biguadratie Equations by 4 
f y Cong? and a Circle; y Ar. Edm. Ralley. Phil. 12 : 
N. 188. p. 35. Tit from the Latin, 


OM all equations, that involve the third or fourth power 
L of the unknown quantity, may be conſtructed by means 
of any given parabola and a circle, Des Cartes ſhewn 
and clearly demonſtrated in the third book of his geometry 
but firſt he directs to throw out the ſecond term 2 the equa- 
tion, if ſuch there be, and then by a rule there given, to find 
the roots of the equation ſo reduced: But ſince that operation 
appearcd too laborious, ſome deviſed a like uction, 
without any ſuch previous reduction; amongſt, whom Francs/- 
cus a Schooren might be thought to have diſcovered a very ealy 
and fimple method for conſtructing cubic equations howloever 
adfected, if by unfolding the prineiple from whence he derived 
his rule, be had bad a gener regard for the memory of his 
readers, which he overcharges with many perplexed cautions: 
But our countryman Mr. Thomas Baker, in an entire treatiſe _ 
written on theſe conſtructions, has compriſed in one general © 


rule not only cubic but alſo biquadratic equations kind; Y | i | 


and this rule he hath ſufficiently illuſtrated by demo 
and examples in all caſts ; and towards the end he ſubjoined a 
method: of ir that general rule; but be has not 

, by means of which be obtained his 
Univerſal Geometrical Uauis, or at leaſt might have obtained 
it with much more caſc; and ſince this rule of Baker's is no 
leſs perplexed with cautions about the figns + and — than 
that of. S:hooten, ſo that no body can hardly 2 to do 
theſe conſtructions aright without having the book by him; 
Mr. Halley thought it would neither be unpleaſant nor uopro- 
fable to young ſtudents, to explain the foundations of both, 
and by ſome amendment of the method, to clear up as much 
as poſſible ſo difficult a ſubject: Des Cartes conſtruction, 
which very cafily, diſcovers the roots of all cubic and biqua- 
dratic equations, where the ſecond term is wanting, may be 
ſuppoſed as known; but as it is the hinge to what is to follow, 
it may not be improper to add here his rule, with ſome alte- 
rations for the better: When the ſecond term is wanting, all 
cubic equations are reduced to this form 25 * ap. ag =0;_ 
and biquadratic ones to this form 24 * 4722. 444%. al r 226, 
where 4 denotes the Latus Rectum of any given parabola, uſed 


in the conſtruQion; or elſe, taking 4 for unity, the equations 


ate 


\ 


the radius of the circle ſhould be either augmente 


_ endeavours to have the affirmative 2 
ar 
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are reduced to theſe forms; viz, 25 * p2. 4 gor 24 * pay, 


4. ='0: Now the parabola F A G Pig. 3. Plate XII. bei 

given, whoſe axis is ACD K L, and Zaiys Rectum à or 1, let 
AC'be taken = 4+ 7, and let it be always ſet off from the 
vertex A'towards the inner parts of the figure; then take CH 
= +42; 4h tharline A C produced towards C, if it be — 5. i 
the equation, or towards the contrary point, if it de ＋-5. 
M»teover, from the point D, or C, if the quantity p be not in 
the equation, DE + q is to be erefted icular to the 
axis, to the right hand, if it be 4, but on the other fide of 


the axis, if it be . ; and then a circle deſcribed on the | 
centre E:with the radius AE, if it be only a cubic equation, 


will interſect the para bola in as many points F and G, as the 
uation hath true roots, of which the affirmative ones, 2 
Wenden e e of the , ind the negatin 
ones a: L on the ſeſt: But if the equation be 2 — _ 
or dimi- 

niſhed,-by12dding, if it be 17, or fubtescting, if Ex, the 
rectangle 47 from iu ſquare, which rect . — 
of the Lmus Rectum and the given quantich y, which is very 
eaſily done etricall/: A [the meg ions of this circle 
with ee pe bels i e; letting fall from them | 


culars to the axis, all, e. true roots of be biquadratic equa- 


tion, the afirmatiye on the right fide of the axis, and the ne- 
gative on the ſeſt : Here it is to be obſerved; that Mr. Hally 
gvours to has 7 ts. gn the right fide of 
the axis, to avoid the ronfufion neceſſariſy ariſing from a 
number of cautions, where their reaſon is nat. evident. 

. Having premiſed theſe things, in order, ro awake way for th 
conſtr uit of theſe equations, where the ſecond term is found 
we arc to conſider the rule for taking away the ſecond term, 
and reducing the equation to another, ſuch as; might be con- 


ſtructed by the preceeding method: Now all cubic equations 


of this claſs are reducible to this form, g, USK. ap. 444 
77 | . II AS £2 P . 
= or'to this, 2. 5 2, *. 4 = ©; biquagratic equations 
to this form, 87. $23. a7 23. dada, ad r. o, or to this, 24. 
47 L. dats. 4% S os of, 2+. Fat. aps. *. rep o, or in fine 

to this rm, 24. V5. *, *.4*7 oz from al 


. 


= 


a great variety, "atcording as the figns + and — are differently | 


connected; and hence the general rule ſerving for all theic 

caſes is rendred , ee Ye 

up by the following method, and freed, from, its intricacies: 
The ſecond term in biquagratic equations is taken away by 


putting 


which there ariſes 1 


s it be cleared © 


— . ; dhe 8 5 2 
- * # * A 
8 1 


Ro VAL 80 CiETY. 457 
putting x = 2 — £6, if it be = in the equation; or x =2 
Po 175 if it be — &; hence 2 4 in the firſt 'caſe, and 
$1-4 b in the ſecond, is 2; and in any propoſed equation 
ſubſtituting inſtead of S, its equal, there will ariſe a new 
equation, wanting the ſecond term, all whoſe roots ». do 
either exceed or come ſhort of the ſought roots 2, by the given 
difference 4 b. 1 | | + 

Example 1. 24 + n — ap22 — 444% a u =o, put 
1 D 2, and it will be, PORE 
x* — 4+ by ＋ 25 bb =2% 
* — X +4, Y- = 2, and 
„* — AN ++ bbxzx - 133K ＋ 276 64 = 21. 
Hence, «“ — bx? —+bbxx -b - 2460 = 24, 
A —Zbbxx +4, bbbx — +, 064 = + b2% 
A4 Px H ap Ig apbb r ap. 
—A qx ＋ TA qb= — a4 43. 
ata EOS =p . 
The ſum of all theſe is a new equation, wanting the ſecond 
term, and which conſequently may be conſtructed by Cartes's 
rule, by taking, inſtead of { , the half of the co- efficient of 
the third term, divided by 4 or the parameter, that is 32 
2p; and inſtead of 4, half the co-cfficient of the fourth 
term, divided by à a, that is - LEES — 45 — 47; the 
members of which, that have the ſign , are to be ſet off to 
the leſt hand from the axis, and thoſe, that have the ſign — to 
the right, in order to find the centre of the circle required for 
the conſtruftion, and whoſe interſections with the parabola, 
letting fall perpendiculars to the axis, may give all the true 
roots &; 0/2, the affirmative on the right fide of the axis, and 
the negative on the left: But when x — 5 6 = I then draw- 
ng a line parallel to the axis, on the right ſide of it, and at 
the diſtance of 4 b, the perpendiculars terminated by this pa- 
rallel, will denote all the ſought rovts 2; vis · the affirmative 
(to the right, and the negative to the left; as to the radius of the 
circle, it is had, by adding the negative, and taking away the 
uhrmative parts of the fifth term divided by 4a, from the 
22 of the line A E, drawn from the centre E found, to A 
the vertex of the patabola; which is moſtly done, by taking, 
inſtead of A E, the line E O, terminated at O, the interfection 
of the parabola and the above mentioned parallel; for its ſquare 
Vor, II. Mm m co n- 
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comprehends all the parts of the fifth term, brought into the 
neu equation, upon tho caſting out of the ſecond. term, as i 
eafily proved; and it only remains, to encreaſe the ſquare of 
EO, if it be — r in the equation; or, fo diminiſh it, if it be 
Er. by the addition on ſubſtraction of the xeAavgle a r, from 
whence the ſquare of the radius of the citele fought is com- 
poſed: This is the method of inveſtigatipg Baker's central 
rule, which is eaſy and free of all cautions, and the only diff 
tenc ariſes hence, that Mr. Halley d termines the centre of 
"the circle by the axis, and Mr. Zaker by à parallel to the axis; 

and that the former hath always four affitmatiye roots on the 
right ſide of the axis, Th The atter has ſometimes on the 

right and ſometimes on the left. ee e 
As to cubie equations, they. are to be feduced to biquadn. 


1 


ties, before they can be ,copftrutted, by the Tame zeneral rule; 
which is done by multiplying the equation propoſed = its root 


* 


18 


: q =0; 
nd it w ill be 


* 


4 7 ; 5 | : n — 0 41 . MEE - ; 
Acad thialffcocfficient of the fourth term divided by 94, the 


wh, 


2 ; 28 ; $7.44 »: © wn. 17242 ſo 1 C4 pb . 
5 424 222 | 


8 SY 2 $573 . 5 2 1 ; 1 1 
if 90 1 in Cortes s:eonflruftion, from / whence the cent 


« ie Jetc mined; then''drawing..a para el to, the axis, at tit 
J 
tere on wird the para bola, let be O ; eircle deſcribed from 
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term, or both, be wanting in the equation, in inveſtigating the 
2 4 is no manner ag difference at all to be 
obſerved; but the quantity p or 4 being wanting, thoſe parts 
of the lines CD 2 B E. 10 ſome moaſure deduced from that 
quantity, will be wanting too; and we ure to proceed: with the 
remaining co- efficients of the third and ſourth terms ay the ne- 
equation, according to the method preſcribed in the preceding 
9 . N 1 ex; rw * y Eo 


Hitherto Mr. Baker's general method hath been conſidered, 
than which none more caſy and expeditious can be gxpefted, 
aſſuming for the conſtruction either a parabola, or an other 
curve, dig. when the equation riſes to a biquadratic: But 
while Mr. Halley was writing theſe things, be hit upon a geo- 
beyond what can be hoped for}; andaviil lufficientlydatisty the 
curious in thoſe matters: Having:«deſcmibed; the parabola 
NA M, Pig. 8. Plate XII. whoſe vertex is A axis A;B and 
parameter 4, let the equation be reduced 0 this form 2. 
b25. an. 4493. ar. So; or touhis; if it he na cubic, 
85. b. 2. aa. 5 t n at the diſtance;:BD/ A let 
the line DH, meeting the parabola in D, be draus parallel to 
the axis, to the left, if it be L bp and to the right, if . , 
and from D let fall the perpendicular BD. t thelaie , in the 
line A B produced towards B, make B K = + a, and draw the 
| indefinite line DK; further let K C bei=40,2 AB; always in 
the axis produced beyond K; apt eee bave.the ſign 


p, or towards the con- 


produced if needful,” which is 1 of the cixgle;ſought, 
j N if the quantity 4 be F 7 but if 4 be in the equa on, then 


ulars 


ee 
4 it be — 73 
be + . The 


f ing fot fa th the 
patapola; tho nega- 
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metrical effection of the central rule, Which is e 1 =y 
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_ neither. explain. the method fof inveſtig 


| tion t 
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d roots of the ——— and choſe on the tight, the aff 


"mative.” 3 $0137) 20 ME £4 
9 15 2 are otberwiſe,. and ſomething 1 mare ſimply, 
conſtrntti d according to Scharen s rule, in which alſo the ron 
ate fefensad o ee hecauſe the ſauthor himſelf does 
b ch 3 
tion ht WIII not, EE in;this:place;to ſhem the founds. 
; hat the — 5 the 3 
conftruſtion; more, Velearg itqof * cautions, 
Bielrule is: deri nod hence, that all 
eubic equations may be 3 4 to biquadratics, in which: the 
ſceond term is wanting; and this is done, by multiplying the 
d equation inte e IE 6, if it he bis the e qua- 
tion; or into 2 A fo d if n be z and the new equation, 
thas produced, will, haye the ſamc rots with the cubic; 
belides,, another r 10 if it be -in the equation, br 
e Les the oquation,, af; — 42? wm e | 
propalcd; to he conſtructed bla, uliiplicd imo 
Ge 1/24 uno ich to tor * 63 09.31 4:4 
gi EE Goh +" 4 &*% Aga 81 144.QO. 44 41: $3255 
6 2 4.7 non 42 — 2 b abp ua b. „ 
Here now the Ita leis wanting.gnd- the co- efſic ient of 


| #- x; N # { SOTT 3-5 42 4 # 
auß ird zend, — r bite = , , inſtead of 
15 or on ie Corresconfru8tion and from N. che co eff 
Gn 7 5} hos x hed 
fr. de re ier @ made +} e betend of 
122 25 —.— _ — te ae ee is deter- 
mloec 5 a one of r s of the he equation is 
given ofs 70s; 4 Ant in jp de bens: fy will be alto 
quently” ite radius?” Läſtſy, baving deſcribed * 
Heire les pelpendiculaks Tet fall froth ifs imterfectious Ly the 
partie the _ will ore the ots of the" Eh utarion, both 
Af niat ive ative, in fame manner 4 4 65 Now 
at ated by a yery'cafy confirtic- | 
to alF orhers in Mes Let A, 
5 Piat NI. be the vertex, and A SR axis of the 


. 


K 4 diftance equil a0 h, jet PK be 
n ee the axle +, 46/the ig e it be L in 


. 
1 ue m ihe *the xentres D and A with 
chan +4d#1}-8eſetibe on: both: fdes tw fie arches,” inter ſe cting 


Netker, lard thro che pointi of interſection draw the m_ 
91-1 - , nite 


F 


Rr Sab It 11. hy 


faire line BO, Ge tothe midele of the lie AD, 
and which may meet the axis in the point E; from 4 "off | 


EF = + p- downwards; if it be ⁴ An e | 
br 17 5 * 


upwards towards A, if it be f p a0 men F. 
redn x pendicutar: 568, meeting tho hr #4... 
in G. uced; take G N „ 

iir be i in the equation; bur to the left, if 


will beiithe:centre ſought, and H the radlus e irele, 


which, letting fall perpendiculars upon the axis from f inter. 
ſections with the patubola; will ſnew all th©roots; as EM,. br 


me GC Me 9¹ 50 31 20 * 281 41 


6] logs vd „oh , ad: bog gane #t e brine 


4 invarjable Compalsz by Mz, de Ja; Hire. Phil), Tronſ. 

Sinn n oft bdn Ne 188. P- 344 = 3 += $ 090050 7 1099 

De la thro) having determined, ele de could, "the" 
M. ſouth pole of a Terrella, or iphcricaHozaftone, of three 
inches diameter, was very much Alis iſed to ſind it 18 diftanr 
from a croſs, deeply engraven ona ſtone, which; probably, had 
formerly been the pole of rhis ſtone; as it had deen d 
by him thay cut it; this change” Having revived ſoris thoughts 
he had formerly entertained concerning the variation of the 
necdle; he — if it wete'trije, chat the poeFof the 
magnetical virtue were changed in N. loadſiobe, ag. 1s ſeen that 
they are changed in the. ight detive great advan- 
ages therefrom — if bis change: er eſe * Ut my 


ſtone were certain,, and that it was ous 
les of the magnetic virtue 25 cee Php eff 


[ang but. a eee (Oe freely, would Ari in im- 


movable, * that one l eof would e e 28 
of the world, Na ee be call 155 PH 

whilſt. the hes 5 1 bee 
t to anat er th ge on the 

55 83 2 35 1 . | hand doped, 

up ſome 8 had concerning, the pole the 

E the nt 0 10 fe hade 15 n determined 
N th that. this, ILTRES PO; 1 ant from che point,, | 


he true pale, 13% towar 


10 be 757 p 0 where 
it. had —— .marked,, and ince, that, the veedle,varied,aboug; 
5* we * | W Fapothetis M. 4 e 5 


8 have the ſame 


ſo 2 ompaſs, wb 
. N foug rp Fa: 1 


conyepicncies as ther fone. if as, He cauſed a rin 


of three inches djameret "to be made of feel. ute, Hemm 35 


: 
s 


95 


red : 


ſame ume the. 
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there run three radii of ve 905 fine braſs- Fire meeting at the 
centre in a caſe exactly like that of an ordinary 3 that 
Io this circle might teſt on à pin in its centre, be at full 
e turn UAE 1 9 its echte — fixed; 4 done, he 
ave. the magnetical touch to this ſtee ring, y 2 Iyi 
ons, point t thereof, one of the 2 of « ſong 
foadftone, and the other pole of the ſtone to oppoſite po 
to give the greater virtue to the ring; then he obſerved, Fs 
the ring was N magnetical,” And that the point, called 
dhe ſouth pole, di really turn itlelf towards the north; and 
aſter ſeveral vibrations ſtop there; and that it had alls the 
flame inclination. towards the pole,” which is found in needle; 


aa they have been touched; laſtly, he fixed upon the ring 2 
„ ſmall Flour de lis of bras, in the north point, after havin 341 
well ſettled 7 In * to diſcover,” whether a Sed 
ring had the . | as eher as a Teyrella, be made the tollowjng 
experiment 3, having touched a ſteel ring, and laid it on paper, 
be 1 the filings of ſteel 15 n it, and then gently ſhaking 
"14 the paper, as; ſerved, that t direction of the magneticil 
+-,matier ET Is ire cy, croſs the ting from one pole to the othe, 
auc that there were two Vortices on the ſides, as is obſerved in 
the Terrella, which frems very ſurprifing; for according tothe 
common by pow cls, of the magnet, t oF "maghetical' virtue 
ſſing more © FA y io the ſteel than in the air, ſhould run 9 
ES the pole round the” ting, and only form a pole 
240 A Arne 115 he 7 3 1 1 in wet 
K mien A flat and pointe & of iron, like the 
25 275 9p 2 5 2, rol ſo e che point of the 
iron 2 the Tone 3 and (havin afterwards pte. 
7010 ſenicd- this, — 5 5 Hf 9 7 ring, 125 obſerved, that 
li 


different points of pply themſelves to the point of 
the iron agcord 15 Re the real points t thereof had beer 


applied. to. 125 b which Happens not in the magnetici 
ee that al 5 5 e 5 of its ends to the point of 
5 br 14 Aron, be in oe? 17 85 tea ſon of — Jength, 4 receive 
52 * the, magretical, cffluy 5 arts ercof, analogous u 
el {| thoſe of ahe {tone : Im 0 uſt pm 'be 5 0 that in an 7 
e ſtonog tlie magnerical 1 0 3p pears ftr6y} ex towards the angle 
than in abe Sher parts, w y cauſe fone irregularity in 
94 this experiment, 1 if; . Bo tried 10 Lene kal is very uneven: 
Theſe experiments Hg the gra making #hother, by touch 
ing tun . Fa ſites] ;, having joined the two _ 
od added br bg c me poles, he obſerxe b the 5 , 
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poles; and this, exp eriment 18  cohhitmed' by 

more conſiderable 4 is, 55 a ring of Neg being totichefl 

with a e Joaditone, Rn without difficulty receive a con- 
7 


as we ſee magnets do, which, Being applied to/anorher 


and aſſume a contrary, which, they ifterwarde doe by 
to re · aſſume their Former :* ; Verden Ja”! Boker — 


-derable difference © alteration of 
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as; elk as} 10 rhe rig but Having jomed the ends, diff 

rently. touched, he four „that immediately the'two half rings 
run together, ad tuck to ech other; and by the ſteel dult 
ſtrewed op. paper, he obſerved, that there were ſour Vor ties, 
one in the niſddle of each ſemicircle, and one at each-of the _ 
laces, where they 454 joined, And that the two Hite were 
25 than the others, and much e ie he likewiſe ob ν, 
that there were four 4775 each of which was within # Voten, 
and that cach retained in its ſemicircle the virtue of the ends of 
the half rings He attempted to make a ting of i Rrei ght ſteel 
wire, aſter Soeben it; but he Fwd” that it had quite 
loſt its virtue, lieh cannot be Rp to this Jowing « the 
poles, fince they, onght to chhę ere 75 9 5 accorckingte the other 
experiments which. have been . but only tn chis, chat je 
hath been 11 7575 noted, War whe mage e Virkulas a 
little bent, it loſes its virtue, 1 1 r happen, but from 


thealteration af the, pores of the, ſteel : He further 'retharked,. 


that a ring of ſtcel, haying beep't touched, does for u hg ame 


retain its virtue, 3 leho' it be put in a debe contrufy to its 
Aves, much 


om a magnet, Weaker than the firſt; but _ 


1 | 


by the poles of the fame 5 ord, 7 3 yirthe, 


trary touch 
in «oe by. little and little, it | Teams, its former viride 


this new. ſyſtem to the, acadeiny ſome experiments roman 
upon a Terrella. of much thi the fame diameter with his, but 
whoſe poles. were, not Gan ee : $$ upon d half 

globe, much bigger than the 77 1444 but there ds SU 
poles obſerved. % 
d A bew, inthis/tnanner; 


4 


50 circular, 1 21 Y. be tout 


; app] 7 the poles, one 4: > the" Tins, At the ring which 
j luſpended,ppon; 19 Pa 4 105 tern in fuck a mer, af tage 
by exing to the Victuak Pole of ile ne wich in 


int an 
the poi to it, will come. a8 hear it 11 oſſible; iuſtmuch i that 


awwill Hot frtl toi receive 


without 1 oa h othef, he 11 


A nen maggctical it dert ie ß 3 fl rie {ame may pe done ut the 


IVES 21%; 51112 12. 2 5 3 8 85 14 


[ * 
ee 19 er reall ba fore the Royal gociery, it 
a 


was orderc 


ce , WIENER vt; >Ahonld be 
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| examined; and it was found, that the points, marked thereon 
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with croſſes, were, as near as could be diſcerned, the true 


poles of the ſtone,” notwithſtanding that the variation had 
changed at London full 4* fince the Terreſla had been in the 
"Society's cuſtody ; and had there been a change in the poles of 


the loadſtone 2 1 thereto, it muſt needs have been per- 
ceived in this, Whole diameter is about 4 + inches: However, 
to put this matter out of diſpute, care was taken to find out 
exattly, and mark the poles of the Society's great loadſtone 


the ſphere of whoſe activity is above 9 foot raditis, 4nd whoſe 


are 13 inches aſunder ; whereby, if this tranſlation of the 
be real, it cannot fail 'of being made very ſenfible here- 


. after; In the mean time, ſome of the company, well ſkilled | 
in magnetics, were of opinion, that ſuch a circular needle 


would librate on its centre, ſo as to reſpect the magnetical 
meridian, with the points that had at firſt received the touch, 
rather tham that the ring, remaining immoveable, the directive 


: virtue odd be transferred therein from place to place, either 


by length of. time, or by tranſporting this compaſs into thoſe 


| br where the variation of the needle is” conſiderably 


| 2 ; £ — J £& 253 1 FT OM | 
a burning Concave in Germany. Phil. Tranſ. No 188: 
| C 


rn — cache of this concave burning Specutur, which 


. made at Luſuate, was nearly 3 Leipſic ells in dia- 


meter, enceeding the great one at Paris by + of ſuch an ell; 


it was made of a copper plate, ſcarce twice as thick as the back 
of an ordinary knife: The force of this Seculum was incredi- 
ble; for, 1. A piece of wood put into the Focus (which was 


'2 ells off) flamed in a moment, ſo that a freſh wind could 


hardly put it out. 2. Water, applied in an earthen veſſel, 
preſentiy boiled; and the veſſel held there for ſome time, the 
water evaporated all away. z. A piece ok tin, or lead, 
3 inches thick, as ſoon as it was put into the Focus, melted 
away in drops; and held there a little time, was in a perfect 
Aude, fo as in 2 or 3 minutes to be quite pierced thro. 4. A 

late of iron, or ſteel, placed it the Focus, was immediately 
cen to be ted hot on the back-fide, and ſoon after a hole was 
burnt thro',. x. Copper, filrer, and the like, applied to the 
Focus, were melted; and which was tried with ſeveral ſorts of 


coin, amongſt the-reſt, with a Rix. dollar; and the ſame thing 
happened to ãt in 5 or 6 minutes, as to the aforeſaid 2 4-9 


*# 6. 
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Borat: Gerry. 166 i 
y £0 melt, 4s ones, brick, and the „ on bl 
622 — hp, iron. 7. Slate at firſt like, and 03 
in a few. . end 3 2 fine fort, of black . = 
which, taken ig dhe tongs vn, out, would zug into 
thr 5+ Tiles, which bad undet EG 3 

of heat, wore in à little time mate mabed down . intoa.yellow © . 
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ned in the fir | 3 Fellow glaſs. | 
10. r — 1 7 ched oy "ad rr —_ is. | 
7. A piece of 4. wrt 0 he Focus, in | 

minates, n into 5 | 
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In io ſhort a time ſeemed very conſiderable, being little leſs 
than 6 ounces in 24 hours, from ſo ſmall a ſurface as a circle 


of inches diameter: To reduce this experiment to an exact 


Calculus, and determine the thickneſs of the film of water, that 
had ſo evaporated, Mr. Halley aſſumed the experiment alledy- 
cd by Dr, Edw. Zernard, to have been made in the Oxford 
Society; vis. that the cubic foot 35 of water, weighs 

exactly 76 pounds 7 1 this, divided by 1728, the number of 
inches in a foot, will give 2534 grains, or 4+ an ounce 131 
grains for the weight of a cubic inch of water; wherefore, the 
_wverght of 233 grains is #34, or, 35 parts of 38 of a cubic inch 


of water : Now the arca of the circle, whoſe diameter is 54 


inches, 18 49 ſquare inches; by which, dividing the quanti 
of water evaporated, viz. Jof an inch, the quotient 554, 
of, ſhews that the thickneſs of the water evaporated was 

the 53d part of an inch; but we will ſappoſe it only the goth 
part for the facility of calculation; if therefore water, as warm 
_ as the air in ſummer, exbales the thickneſs of a soth part of 
an inch, from its ſur face, in two hours; in 12 hours, it will 
exhale + of an inch; which quantity will be found abundant. 
ly 1gfficient to ſerve for all the rains, ſprings, and dews; and 
account for the Caſpian Sea's being always at a ſtand, neither 
wafting nor overflowing ; as likewite for the current ſaid to ſet 
always in, at the ſtreights of Gibraltar, tho' theſe Medrirerra- 
nean ſeas receive ſo many, and ſo confiderable rivers. . 


In order to eſtimate the quantity of water riſing in vapour: | 


out of the ſea, we ought ro conſider it only for the time the ſup 
is up; becaufe the dews returning in the night as much, if not 


- more vapours than are then emitted; and in ſummer, the days | 


being longer than 12 hours, 'this exceſs is balanced by the 
— 2 action of the ſun, eſpecially when riſing before the wa- 


ter is warmed; ſo that it may not be an improbable conjectute, 


if we allow i of an inch of the ſurface of the ſea to be raiſed in 
a day by vapours: Upon this ſuppofition, every 10 ſquare 
inches of the ſurface of the water yield, in vapours a day, 2 
cubic inch of water; and cach ſquare foot, 7 wine pint; 
every ſpace of 4 foot ſquare, à gallon; a mile ſquare, 6914 
tons; a ſquare degree, ſuppoſe of 69 Engliſh miles, will eva- 

rate 33 millions of tons; and if the Mediterranean be eſti- 
mated at go degrees long, and 4 broad, allowances being 
made for the places, where it is broader, by thoſe where it h 
narrower, there will be 160 ſquare degrees of water; and con- 
ſequently the whole Mediterranean muſt Joſe in vapour in 4 
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ſummer's day, at leaſt 52 80 millions of tons; and 8 


' tiry of vapour, tho very great, is as little as can be concluded 


from the experiment produced; and yet there remains another 
cauſe, which cannot be reduced to the rule, viz. the winds, 
whereby the ſurface of the water is exhaled ſomewhar faſter 
than it can be by the heat of the ſun; as is well known to 


thoſe who have conſidered thoſe drying winds which ſometimes 


blow. | e | 
The Mediterranean receives theſe conſiderable rivers; 1. 
the Therus, Rhone, Tiber, Po, Danube, Nieſter, Boryſthenes, 
the Tanais and the Nile, all the reſt being of no great note, 
and their quantity of water inconſiderable: Let us ſuppoſe 
each of theſe nine rivers to bring down ten times as much water 
2s the Thames: To calculate the water of the Thames, Mr. 
Halley aſſumes that at King ſton bridge, where the flood never 
reaches, and the water always runs down; the breadth of the 


channel is 100 yards, and its depth three; hence the profile of 


the water in this place is 300 ſquare yards; this multiplied by 
48 miles, (which the water is ſuppoſed to run in 24 hours, at 


the rate of two miles an hour) or 84480 yards, gives 253440c0 S 
cubic yards of water to be diſcharged 1 that i;] 


20490000 tons a day: Now, if each of the aforeſaid nine rivers 


yield ten times as much water as the Thames doth, it will 


follow, that each of them yields but 203 millions of tons a 
day, and the whole nine, but 182) millions of tons in a day; 
which is but little more than + of What is proved to be 
2 in vapour out of the Mediterranean in twelve hours 
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Of the. Number of Roots in Cubie and Biquadratic Equatione, 
with their Limits and Signs; by Ar. {dm Halley. Phil. 
Tranſ. Ne 190. p. 38). Tran/lated from the Latin. 

T7 is plain, that both in cubic and biquadratic equations, the 

roots may be expounded by perpendiculars let fall upon 
the axis, or given diameter of the given parabola, from the 
interſections of that curve with the circle; and fince a circle, 
cutting a parabola, muſt neceſſarily interſect it either in four, 


or in two points, it is manifeſt, that in biquadrarics there 


always are, either two or four true roots, affitmative or nega- 
ve; as alſo, if the circle” happen to touch it, in which caſe, 
the equality of two roots of the Fen ſign is concluded: But in 
cubic equations, becauſe one of the interſections is required for. 
the conſtruction, therefore either only one, or the three remaining 
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explicable by o or . in the equation, 
aud ir be fo great, that 7b —-6#, Eig. 8. Plate XII. 
: be las cha char th circle aer wen with that radius, and os 
-She-centre G, can touch the parabola iv any point; the given 
; 5 — is alrogether la. 

matlve or negative ot; but of this, more 7. 

Now, fince there is ſo great 2 difference between. the caſey 


ſe of cubic e 


wat they cannot be com- 
ſed.tagether ; we ſhall br n 


Cs 91 circles in a; * 


d +> 2 90 855 EY on 
cubic ER may. be, 2 Tx: many _ 
95 19%, quantities, 2 that is an infpitc num- 
z of all 12270 onſtruct ions, the caſiaſt is that which 
be 2 towards the end of his preceeding diſcourſe an 
af cubic and biquadratic equations; yet the 


ollowing is — — inferior thereto, which ſeems be 
accommodated to the defign of determining the number of 
roots and their limits, 1 which ariſes from the taking away 
of the ſecond term, ny Ponting after the common manner, 
x = ＋, or, —+ — of the ſecond term; 
and it is this; The parabola A BY, Fig, 10. being given, wholy 
vertex is A, axis A E, and Latus a, reduce the equa 
tion to the uſual form, viz. 25, R 4p. 444. = 0; they it 

the diſtance of 4 b, let B K be drawn parallel to the 1 to the 
right hand, if it be Ez; otherwiſe 10 che left, meeting the 
"26 nth in B; and let the indefigite ling D P be raiſcd pe 


ular to the Nase line A B, . the axis in G Ws | 


the point B, let fa 


n the axis the ndicular B C, and let 
G be always = to ＋ 


C, and be ſet of toward the inferior parts; 


| from E, ſet off EH = $7; e 1 1 0 in the equa- 
ns but downwards, if — P; and from the point H 


le, nov. is it ex lieable try any. 
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quantity n let the HQ. be 

mecting get lth in the NE, 8 
n ler OR ba = 3. to-be ſer off n 25 
if it de — 4, but to the left, if +9; anda 
cirele deſeribed from the centre R, and wich we 


ill cat the parabola in ſo many points, as — opoſed 
tioa hath trus roots; and they n be the — iculars ＋ 
let fall from the interſections T to the line BK parallel to the. 


ag of: wbixh thoſe, to the right. Band af tha l A ane 
Bn and thoſc to the left, negative: The advantage of. - 
Ran otra rom — — 
0 vartex, m t ame manner, as 
term were waming; and 3 
ſaticient to know the properties oſ the Locus os 
curve, which diſtinguiſhes the ſpaces, wherein, if, the centre of 
ths clreloj which: paſſas thro' vertex. of the „be 
placed, its —— vil interſecł the I the parahols either in 


one or three other po that is, to define the nature of: that 
cutve, on which — all the circles paſſing theo! the 
vertex.and then 2 do fall: Now that Locus | 


is the parabelaid,. which, — aan may —— the {c- 

mieubical, os in w hich, the cubes of the ordinates are 24 ther. 

es olf the corr 88 abſifſes; whoſe Lars Reffum-is. 
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hat is, if we put unity far the Laus Re 

hen 4 e 
quare of the abſcils;, os: the cuhe of. 4 UH; 
R, vi. if R be the centre of the circle that-. 
= vertex. of the parabola, and touches the ſame. 


Wy — t 


afterwards; This is that curve, wa hich our countryman,, 


Mo Neil firſt of all . to be equal to a given right 
line; this curve; deſori bed on both fides + the axis of the the pa- 
rabola, as UN L, LABS, comproticyyls a ſpace, in which, uf 
the centre of the circle, which. paſſes thro' he yertex A, be 
placed it will cut the ne in three other points; but — 
es, mare; remote the axis, afford centres far cit | 
will cut the parabola but in one point beſides the vertex. 
Theſe things being well 5 we ſhall now proceed. 
to determine the number of the, roots ; and firſt of all, 75 the. 
term be wanting, and let the Latus Ructam be 1 or 
AU=48; i in the conſtruction, U H is = +, LEES 47 
ſer off) 


and ſince, ee 
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from U towards the upper parts, the centre of the citele is af: 
ways without the ſpace LUX, and therefore explicable by one 

only root, which is affirmative, if it be 4, negative, if ; 
which roots are inveſtigated by Cardan's rule; but if it 44 
P, then UH gp 1s ſet off towards the lower parts; and 
it is poſſible that H R may fall between the axis thy 
UXorUL; viz: if the cube of 4 U H, or of J be greater 
than the ſquare of +4; or +4, ps be greater than 4%; in 
which caſe there are three roots, two negative, if it be — 4, 
and one affirmative equal to the ſum of the others; but if it be 
+4, then there are two affirmative and one negative root; 

but if 57 pp be leſs than 4 4 4, then there is but one root, 

affirmative, if it be — 4, negative if + : Now let all the 
terms be compleat, and firſt let there be propoſed as an ex- 
ample, this equation, z* - EZ pz — q= o, for which 
Fig. 10. ſerves; in the conſtruction of this, B Cb, UG 
= AC =+, bb, UE=$4%, UH=$bb—+$#7, GH 
—=$bb—+$p, or Fp — 3 bb; hence HO g 2, 55 — bp, 
or 5 bp — 4, bs, and HR, or the diſtance of the centre R of 
the circle from the axis, is always the difference of 3 bp and 
456 4-4 75 which if they are equal, then the centre falls in 
tze axis; if 3 bp be greater than 4 b; ＋ 14. then it falls on 

the left of the axis, if leſs, on the right: If therefore the 
ſquare root or ddd of the cube of 3 UH, that is, of 4 bb 
— + Þ, noting it 4, be greater than H R, that 1s, the difference 
between +, U 32 and 3 Up; the centre R is found within 
the ſpace NP U, circumſcribed by the paraboloids U PX. 
UN L and the indefinite right line DN P; and therefore the 
circle will cut the parabola in three points I, I, I, poſited on 
the right of the lincs BK, and ſo the equation hath three affir- 
miative roots; but the centre being without this ſpace MUP, 
it is explicable by one only affirmative root: Here we are to 
obſerve by the bye, that the right line DP touches the para- 
boloid U P X in the point P, EP being 4, b* ; but cuts the 
other paraboloid UN L in the point N; fo that letting fall NP 
perpendicular to the axis, UF is t of E U, or 4. b b, and NF 
of ;#, b*; but UW, which, from the point U being raiſed 

erpendicular to the axis, meets the line DP in W, is = J. 

or + EP: Hence we may ſafely conclude, that if in the 
equation, either 5 be greater than 4 /*, or 4 be greater than #7 
31, that there will be 3 one root, and that an affirma- 


tive one; Cartes's rule then, page 7c. Edit. Amſterd. 1659, 


fails, in which he determines that there are always as many 


true 


true roots, as there are changes of the ſigns E and — in the 
equation; tho“ Schooren in his commentaries would excuſe this 
miſtake; for mauy more equations of the preceeding fo 
with three changes of figns may be deviſed, which have rather 
one than three roots; alſo Prop. 5. Sct. 5. of our countryman 
Harriot's Ars Analytica, as alſo Prob. 18. of Vieta's Numer. 
Poteſt. Refol. is hardly ſound; fince from the limitations they 
have there ſet down, that muſt agree to the whole parallelo- 
gram PI UW, which we have juit now proved to agree only 
to the ſpace NUP alone, that is, to afford a centre for the 
circle interſecting the parabola in three other points beſides the 
vertex ; but the quantity , or the laſt term (i and 7 given, ſo 
that P be leſs than 4 þ*) 18 accurately limited from the pre- 
ceeding equation / ddd = 3, #7 +44 © Fbp; viz. when 
the circle touches the parabola; therefore + q ſhould be leſs 
than $ bp — 4, 13 4/43; but if p be greater than 4 U, alſo 
17 ſhould be greater than 3 bp — z 1 — „, that the 
centre may not fall in the little ſpace NU W] and under theſe 
conditions the equation will always be explicable by three roots, 
otherwiſe but by one; but 9 there be three or one, the 
are always affirmative, becauſe of the poſition of the centre R 
to the right hand of the line DP: And this is the moſt dith- 
cult caſe ; ſo that ſuch, as underſtand what has been ſaid above 
will eafily comprehend what follows: Now let the equation 
23 — by? + pz + 4q =0' be given; in this caſe, that there 
niay be three roots bad, the centre of the circle ſhould be 
found ſomewhere within the ſpace PNA terminated by the 
_ lines PN, Pa, and the curve of the paraboloid NA; 
erefore, ſince EF is = b, p ſhould be Jeſs than 4 bb; 
now to determine the quantity 4, d being = j — F p as be- 
fore; /d® 2, b* — $ bp ſhould be always greater than 44, 
that ſo the centre of the circle may be poſited 1n the foremen- 
tioned ſpace PNA; which when it is fo, ſuch an equation 
hath two affirmative roots, and one negative; but if p be 
greater than + bb, or 4 4 greater than 4/ d* ++ 3, bi — 5 9p, 
it is explicable but by one, and that a negative root: Now Jet 
the equation 2 - — pz —'4=0 be propoſed; that 
this equation may have three roots, the centre of the circle 
uſt be found ſomewhere in the indefinite ſpace berween the 
right line DPD and the curve of the paraboloid P X; the 
quantity p is not here liable to limitations; but 17 ſhould 
always be leſs than / d - , b — 5 bp, ſuppoſing 4 to 
be=43 bb + 45; by this means there are given two negative 
5 | roots, 
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— oft * ee here; 404 ene hus in the 
*chuation- 2# - + pz 4 = c, the dffirmative root 
ere either one or three; but in this ee 8 ＋ 62 +9; 
+ p==0x there is 5 or threc negative roots under the 
ſame c . alſo in the 
equation 25 2 — = , there e tw 
wnd one affirmative root fer pe leb chan 5 5, and + 17 f. 
fl 2 5* 4 Lp 7 jolt ap in ths equation 23 —by 
+; S o, there were two affirmative and ane negative 
5 url p and 4 excet reſcribed meaſures, there 
i only one ;affirmative r Fin this latter, which in the former 
was: : After the fame manner, in the equation 25. 
bat. +—P3 +2 q= o, either there are two affirmative and one 
ive only: Laſtly, for the ſame rex 
5p — 4 = ©, there are two 
ane 2 affirmative ox one affirmative only; for 
na eh -e So, there were 


| on o_ o0t, or ONE 1 aye only; 
1 uf 125 55 5 than /d + 2; 
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o Hitherto we have fully attained to the number of roots in 
3 eubic equations, it remains that we add ſomething concerning 
tir WM the quantity of the roots; and here it is firſt of all to be . | 


that every ee having three roots, may be expeditiouſly 
reſolved by the help of the table of fines; that is, by the triſſec- 
tion of an angle; vis. by putting / 5 — $p, or / 4d= the 
radius of the circle, if it be + y in the equation, or / f 
if —p; and the angle to be triſſected, which may have its fine 
: 3 | 

in the table of fines eee 1 2 ; this angle being 
found, the fine of its third part, as alſo the ſine of the third 
part of its complement to à ſemicirele, and their ſum will be 
given from the table of ſines: and theſe fines are to be multi- 
plied into the radius / 3 + p Hh P, and thus will be obtained 
the quantities , y, y, in the figure; the ſum, or difference, of 
which and b, as the caſe requires, will give the true roots of 
the equation: All theſe things are deduced. from. Carzes's 
diſcoveries: But that all caſes may be comprehended with as 
much brevity as poſſible; the centre R, in the firſt formula of 
equations, falling in the ſpace-U GP, the two interſections Y, 

fall between A and B, and conſequently either of the leſſer 
roots is leſs than %, but the third and greater always exceed 
Eb, but are exceeded by h: But if the centre fall in the ſpace 
GNU, there are two greater than 45, but leſs than 303; but 
the third is + — the two others, and conſequently leſs than 
4%; but uſing the limitation of the quantity p, the roots are 
included in narrower bounds; for the greateſt root is Jeſs'\than 


/ $b* — 2p + +6, but greater than Y — = 
but when 4 hh is leſs than p, that limit becomes / $44 1 
+ + b; the mean root is always leſa than / 4 — p ++ 6, 


ͤ— 


but greater than T -N - 55 but the leaſt root never 
exceeds this limit, but vaniſhes with the quantity . c 
In the ſecond formula, according to the preſcribed laws, 
there are two affirmative and one negative root; and the cen- 
| tre falling in the ſpace GP E, one of the affirmative is greater 
and the other leſs than 4 b, but the greater doe not exceed h 
the negative cannot be greater than /4$ 0b — Fo, and it is 
the difference of h and of the ſum of the affirmative roots; 
But the centre being poſited in the ſpace EN Ga. either of 


te han & b, but leſs than Foo 173 
the affirmative is greater than Jak I b: But che nearer Ins 
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but the negative is always leſe t N 
Vor. II. m 


O o o 


474 | MEMOIRS of th 
from the quantity 5 being given, ate 4} FF—Þ ++ + b,of 
the 3 affirmative e which it is always leſs, as 
allo greater than ZI} —F Þ + IB yet the other affirms- 
_ tive root,, which, with the quantity 4, +3*dimmyſhed, is leſs 
chan this limit; but the negative root! is always leſs than 
43 boot p F b, and it niſhes, when the quantity 7 is 


= ln e third formula, there are two negative and one affir- 


i 
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' mative rot; in this as in the fourth, the Toots are not limited 
by the quantity h; but the: affirmative root is ever leſs than 
WE 2 4 b, yet greater than /p+T 5399 +46; 
_ and the LE of the 88 f E greater his 
en but lei than pF ; but 
mda leflerof the negative is % ays Erde with the dimi- 
niſhed quantity gt C 
In the fqurth, formula, the centre ling within the ſpace 
Lapp z it there. be two. affirmatiye and one negative root, 
the greateſt of the . cannot be greater than 
 wiprpib bb 4:4 b, nor leſs thany 3465 Ip; but 
the Jeffer LY Hp ſhed by theſe Une te 3 q be- 
ing derrenſed: And the negative root is leſs than / $44 + 4p 
end greater than PI — + b: But here it is 
to be noted, tharthe negative roots are every where marked 
with the Aff marive ſign, becauſe theſe are the affirmative roots 
of thoſe four equations, wherein -b is found, and affected 
With the contrary fign, as was hinted above: The demonſtra- 
tion of all chis follows from hence, that wherever the centre 
Roof the'circle falls on the curves VPX or VAL, its cir- 
cumfcrence touches the parabola in a point, whoſe diſtance 
from the ani i / 1 VH, and cuts it on the other fide of the 
ax4s at the diſtance of 12.4/ 4 V H; but when the centre falls 
an the line D P, one of the roots is = o, and conſequent! 
the cubic equation is reduced to a quadratic, or to 2 — ba 
pg o, whale roots give the limits, where the quantity 4 vs 
niſhes ; and by how much the leſs 4 becomes, by ſo much the 
nenten the roots approach, to thoſe limits: The equation is alſo 
a quadratic, when the centre falls in the axis; that is, when 
$9gqzzb+ bp — +: i in the firſt formula or 4 4 = +, -b 
in the ſacond ; in the third it is impoſſible ; but in the fourth, 
when'+.4 A, bbb +57; in which caſe, the leſſer of the 
affiemative roots is J , and the greater Y TY + p +36; 


but the negative / F 56 + -A: In the firſt formula, — 
| | | MOD 
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vbich the compendium of that p 


and the roots 2 are 


e e Lopie 
S the . finc of as's arch 5 e LoR ne: 4 2 


Revi Self, 6 
and 4 % Df; 9 756775 +6 
oP = are affirmative, "bur 4 45 5 


is negatives, And this may ſeem ſifficient for cu 1 45 7 


but becauſe of the excellent uſe of the method,” fo wit 
means of table. of. fines, the roots of theſe t 91 = 
found; it was. thought proper to add an example of two, b 

ice may appear: Let the 


equation, 2 39 + 42,25 881 = O be P 
ſought ; YYY — + P= v9 #—\/#, whole 


double y/ 355 is the radios of the circte and 2. 


af peck 21H, .f ne ak ea 
angle, chat is, making 4 divigon by means of eee 
Log. 9. Kae to which anſwers an angle of ) ele 


the third par 9 19 6' 24/3 and ofthe comploment 
5175 de 3 give r 1 oparithims 9 983, and 


40? 6.0. 
5 bh wi 0 7 plied into the * 5 750 7 Protech 


8163 11, 
14 4 * &, log. C. 301030 = 2, W leg 0.10 e 
the 0 1 ry is . to the ir ſym, or 6; and therefore" the 
roots are 13 —4 = 9, 13 — 2 ='rr, and iz jv =py,et 
which ſeveral quan 22 the abovememioncd is compoſed; 
where it is to be obſerved, that the two leſſer roots do not ex: 
ceed 4 b or 13, becauſe the centre R in the cenſttnstion falls 
on the right and of the axis; that is, Mi b,p i leſe than Fr #2 
TH: Ano JEM 7 4G) todas 19 
For another example, let 5 _ 151. — 22 — on 
an equation, whoſe roots ate ſou here N HT 
101 9 Vd, and the radius in of he circle l 


iI | 262.10: 07 59601: —_ 


Fl 10 
36, rand 


the arch itlelſ 30 14/ 227 3 tn third 3 it} is 
and of _e r is 95 FL "1207, 
5991 7 . p 
we have the Low 75 e = 8, and 2 1.08 ng, 
whoſe ſum is = 20; Hence we e cone iulle that 20 1 0r:4/598 
equal to the affirmative root, and 8 and 12 %— + Achat is 
$ and 7, are equal to the negative roots; bur if the equation 
had been x3 1 K. — 2 ' 525 20, then g A/ had 
been the affirmative roots, and 25 the bes emma Avtor ove 
12 0 % en en 
134 4 + 4s + inge 


1 alles ew Log . . 


976 _ MEMOTR 5p the 
other cubic which are” - 
they pos to Fe pur rn br Gro eps e 


7 3s taken away, nor can the t one with Jeſs calcula 


aki, 5 ul pine it WAIT FA — 5 


ſum or difference ofthe cubic roc pts 2 
hr * wy hz 


e 6; AS. 8 by, 
Heide )8 Ae ab is 8 Aenne 
when 7% And in e dear sconſiſt 


| e fame parts, the figns 6] 
Sa e But Wt" e eudug 5e) 


egm i the logarithmeticattable of verſed ap 5085, if the co- 
thcientare ei er ſurds on fractions, andthe rote not to be ex- 
Pra — — r3-4s:moſk commanly isthieicafe;/, Now this is 


pr 
| gf fs 1 and ſecond formula if be les than p, 
1 ln d, and patring ſor the radius the difference 
ee that ia, HR) din the firſt po 
* ge 1 4 2 e a 
* Aa whoſe tan 1s oun : 
| eee e le to e e ſo the diffe- 
e ae ba ʒ the cube Aya 


is, hm; then dividi 
4 6 braking 2 1 ber de dee Ba. 


1 DG FEMA 2 7 tity Y &; the ſum of 
: mm if the centre fall 


5 the, axis; otherwiſe their difference will 

5 2 reater thao P, making H R radius, 
744 he pataboloid from the axis, be 
q Jet its verſed ſine be multiplied into 


2 2 53 17 47 * 4. J. and taking I of the loga· 


— 9 os. at de & Bo ads. A 


Dy its cube root will be obtained, by which 
n ed from B, will 

* — — And thelikebdde in the third and fourth 
vs andy bart into 5, or d / d, for the 
hb rules / will>po be wer underſtood by 

Suappoſe the cubic tion 23) 1 542 — 50 o 
and let the/tobt a ee vhere r eee than 7 but 
41 Oy aA A 151k 8 DET, Au WE 


divided; the ſum ofthe quotient and diviſor, 
a7 lat, See pe that HH 4234+ q is to be taken for 
2 avs iat ibn bas bs. 1 gait? 4 
70 
| nt 


L o vA Socrr'ty,” "Hob 
1 is greater bande of h, and here fore it den 
e "Now „ l % % 


727 11 ant 5 node S090 04> 3 e 


ee ebe bie, de wait, Se 


— 153» ther : 
49; the Log- of e wette Brie cis 8.536: 376 added to che Lag. 


of the radius 3. eee kes Þ8457889;: the(third 


which F ee mee root 4.91 4 by 
10 2m} 51 19 


which, as 4 flyifor, diniding , d 4, iht, düsen 
1.47281 ; le Hindi b the [quitient-and:dividee) entreaſed 'by 


the additiow of N is the root ſought, ws. 143% ?/-" 
Having 2 ched cubic equations,” Wa 0 
biquadratics g and: n — none; Fl, or Ati 
roots, the — of which! artly on che £0 
cients, partly on theifign and m f f ute nutb 
given: In the 1 12+! = þ3'a45 2 — 


72 ＋ T BD, F 24. ire La ak %K ; 
or + the basbere == A ABK erte 5 
AE — er 4% bb «<p, EEA, 0 dan / EKU = 
16 4 —+ bp ＋ 22 2 C 
with the radius / H ntetſeck che : 
in none, or 2, of 4 points, 6 ict 
on DH will give all the roots 5; but that them 15 i 
evident that the centre of the cirele oed be ayd The 
within a ſpace, from any point of Which, three: icula 
may be let fall upon the curve 'bf the 45 And alto tha 
the radius be leſs than the greateſt 'thoſe tilars, at 
greater than the middle'one;; >: bir the centre be pete with- 
out this ſpace, ſo that chere cannot: but one perpendicular 'bp 
let fall upon the parabola; and the -#adius/be*grctter "than i 

or if it be leſs than the middle one of the ew pare NY 
but greater than the leaſt of them, then there Can be hit te 
roots; but there is none at all, when the radius 
is leſs than the leaſt of the Three or one; as oſtei a here 
but one : Now it remains ou uire of wharkind:rhis 
by what limits it is diſtinguiſh pe under what condit oh 
radius of the circle is leis or gener thu the /aboveamentioned 


Gellar oro be and firſt of ſhew, how perpeit- 
icular is to be let fall upon mg para la: Let ABC, Fig. 2 


25 22701 ian l 75249 * 2170 40 Les 2 : ' 
J ar | the: arch anbwering the bereto inf 
of 


of che axis; let FE 8 then a. circle, deſeribed on 


* than 1 (via. in 


| 200 


45 ME MOIR S V te 
be a parabola; A E its axis; & U half the parameter; 
t from whence the perpendicular i is to be let fall; let oi 


drawn perpendicular to the axis, and ler UE be bifleQed 
in F, and erecting the perpendicular F H on the, ſame fide 


the centre H, with the radius HA, will inteeſe& the parabola 
either in three points, or one, Za to which. the right lines G 


1 


being drawn, will be perpendicular to the curve of the para- 
bola; but chat there may be three ſuch intetſecxions, the centre 
H, Fig. ro. ſhould be ſo — ad that it may bę within the 


pace included by the paraboloids, that is that I H may be lc{ 
„ UZ, or F H* els thags the cnbe of 3 VB, and fo 


GE SAH vill be leſs:than.4y/ 1 L 4.5 that is, the ſquare | 


GE will be lefs than 4*/LVE? ; there fore, theſe limits coin- 


ceide with two paraboloids of rhe fame kind wit thoſe which 


+ uſed in/cnbic equations, but whoſe parameter is twice 

1 viz. hof the parameter of the parabala, that is, 22 of 
= 25. and heteſort, it is that very curve, by whoſe evolution 

the patabola is feſotibed, as Hiygerns bath) demonſtrated; and 
— the line DF, Fig. T. 4 T to the parabolain 
ISR always teucbesg hut the point P, in which the 
t line D touches the ee is the centre of a circle, 
being deſcribed with the radius D P, coincides with 
in the point D, or, hath t fame curvature with 
1t,-a6-16:manifcit + ing therefore deferibed ſuch paraboloid 
UXFP, U Nia on each fide. of the axis, it is plain, chat unlcfs 


| the centte of tho eirele be placed within theſe limits, it cannot 


interſect ah parabola in more than two points; from whence 
we may determine, under what conditions, the co-efficients of 
the intermediate terms are reſtrained in bi quadratic equations, 
that ſo there may be 4 roots; and at Selb apht it is * a that 
formalis herein 

PN q than gg e But in general, 7, 5 —- 4 pb 

221 7 7 is he the diftance of the centre from the axis, 
be Teſs than EH = 2 UE, that is, (becauſe UE 

7% Nef 7 than 6 E 6 —— +. 5 the ſigns 

I Ind being let . that ſo they may be varied 
accprdjt fo the nature of any equation, as was ſhewn above in 
's for the | 180 the laſt term r, it cannot be 
fourit With He fathe caſe; "ard that becauſe , the letting fall 2 
dicular upon the, curve of a bela, is a ſolid roblem, 
anno De refolt VF af ont the e a cubic equa- 
"th in the firſt place, let the ſecond term be 


. 116 want- 


) eas he. os Ee eo nt 2 wn i 5 E I 


wanting, oc if ie be in the equation, let it be taken away; ſo that 
it may have Hye forms 24, . p 8 o; and i de — 
, it is 7 6. explicabl 2 a $Þavy four roots; and that there 
may be four, the centre of the circle ſhould be poſited 2 
the above · mentioned paraboloids, or that it may be 

45 ma W ee + Ps; Fi the cube of th then $0 9 ef 14 


quantities nd 7 7 Reving the lame nee as in the biquadritie; 
and theſe roots dro expeditiouſly/ enough by the table 
ſines: But having found 65018 thret y, which are ordingzes 5 
the axis of the parabola, from the pore where porpondiceture 
do fall on its curve,”viz. IZ, Fig. Lz. then Pyy 3 of the 
leſſer y will denote the greateſt quantity , if it be 247; than 
which 7 7 be leſe, the equation will have four roots/.otherwite 
but two; büt ff it be +7; it mould be leſs than 37. yy 
of the middle ”; for if it be greater, it can have bur bar 0 
at leaſt if F be le than 35 — pyy of the greateſt y; bu 
be greater than this, the uation 1s not explicablet 
ro at all; but theſs fame limits are otherwiſe ex 5 5 

the quancity 73 974 1177 in the firlt caſe, y*— 

cond, a NN aut y in the third: Buritumsy —— 

8 the two leſſer ae e may not be far diſtant fro 2 


other, whence it is that both the 0 is grerer e ate greater 
than the right line G A, 952,” whe 77 ie or than 27 p, 
but leſs than 4, p3, the centre falling w & contained 


between the paraboloids of both the 1 707 in —— 


caſe if it be ＋ , there can be but two roots; 2 2 
the greateſt y being greater than 7, otherwi 8525 
145 — y4 of the leaſt be greater chan r marked with the 


fign —, but x be greater than 7) - of che madd j, 
— vo | 


there will be four roots; but'two only; if / befound! 
than the former, or lefs chan the latter 5 but if in thee 
it be E p or — p, and 4 be greater than , ph 
Js. *. 5 + q is explicable by only one root y thakis, t 


atiow 


can be but wrt poppe rang only let fall from the gentre- of - 


the circle; whence it may be certainly concluded, that there 
can be but two roots only in the given equation, whoſe 198 ** 


it be — 7, is encreaſed with the yy bur if 71 8 
having obtained the quantity 4 oa antity 7 ſhouJd les 


than y* ++ 4; for if it ee en Propoe dis 


ab and impoſſible. 1 
It would ke both tedious. 40 needleſs a run 97 allthe 
equations of this kind, ſince it is Hen tfy gs 


115255 
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uation 55. . + pA = o be obtained, che 


— = on 
— 
9 N 
5 1 1 4 =O —_—_=__Þ_—w—__ — 


M 1 EMOTR 8. 6% k, : 


boy Pf hi ch Are nal E Which 4251} tit 
an e of thelt tots are derived fi as Wok, 


? Bat fer ati; propoled'e e, 59 any one may NG 
5 ie let it be props ae the Amit of c Fs 
ons, Uhde Which, k: * may be four affirmative roots in 


tic 


b 1 uation; 3 20 fre be nas the 117 
che C ecircle.\ 3 poſited ĩ 15 Ws 1 ace UP 920 75 11 4 nd alſo a 

Tt 15 ; Pa” or the radius or the circle G than GD; 
Whetice it is plain, that me 277 pep : Hh, is of this 
745 24 — * | 


and that / can; 
b3 + 


25, LURE 


1772 ALS, oo: 253 7 


at 

115 Pier be pl 
ſpace | 'p K ; bu 12 4 / demi 15 qi 72 5 7, this 
57 uation muſt r Olve y *, 7744 121 — 
+ 1 EY 9h, oe we ſhallb ve the points, 1 
r 8 24 fall to the curne o 45 e para: 
la: Now 202 ad t * 1998. ray this y, the quan- 
* bene be leis bp + ; 7 — 
greater than of 246 04 + 


21 a. 
rhe 39% —+ 7 e ry but 


1 r 5 ecd this its, there can be but tw 777 obtain 
e go 101 4.75 ＋ —t 1 bs 3-of 
of the þ ban 1 a the e propoſed 


l FI It 15 roles 775 there are four e 

roots, when the centre G is poſited in the little ſpace Ly 

45 drawing f Ts perpendicular Len oy "Ns of the 
poſed hne A D; but this happens, when 7 is greater than 


15 and - 44 Þ aſi oh 9 I p greater than + 2 


wk 14; ind aye two, ſometimes three 
ter tha . 4 t i is to be noted here, t 
re. limit Nos ein 6 from 2 ſeat 9. 8 times negative, or 


than, nothing, vi. as 0 fren ; the reateſt gr 12 ree perper 
diculars D Pig. 11. if Fa pen, the 
y 5-7 may be diminiſhed. to nothing by the limit pre- 
cribed from tbc middle y; but the defect of a limit from the 
leaſt , hews how great — 7 may. be in the <q vation, if there 


be three affirmative and one tive Rich if it exceed, 
there can be but two, one e 60 and the other negative: 


And alight 1s * g above · mentioned 
uni of he iffer the { . the 
lac 1 US to the curve of the parabola 


But 


rr 


. dhe | * 
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* PWT wn 


TY WS UW . WR 7D OW 


9 


, But ber 
2 prin gp nth 


ſigns Ae) ng.! 
titles 
if thel 780 5 
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of hel 


compen uni | 
ther all . 


without t 
done in this 


RON 8er rr. 
of the perplexing x | 


5 then 5 15 | 


1 


limits, but Ce : 


aig ies ane 
lutio 'of a A FP canta, for 5 * 
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pt there 18 a 17 17 5 
7 or 5 4. 7 115 


; 255 an exhib * 9 4 
a | {£10086 N W 
eee thu] ole ruin 
I Feat N* 0 f. 725 % ZR | 


the "he po an he tobe 
another, * old enquiry, I 5 N 


inge nious 


mall a nce, bay 
. 4 


CO 


be the chang 


in thoſe re 


C 


in thoſe from Which t 
removed from that in which. the poles 
wing the ſame, the f 


two 10 
wherein, if 


confiderabb 


eſſays on the great cataſtrophe's ans 


& befallen. the 2 5 of the 
of fuch a tran | 


E of the latitudes of. 
towards which the an By 


"recede'; 


idian line Da 
different in 


there be any ſenſible —— e e 


be d 

ba of Fer: 7 9 M. n ou . wy = 
with the means of examiningthis j 
having taken the Meridian all 


berg,” ef nu the rwe tbiſtiees, in the 
the meridia alviru 


ound 


tho. alteration. of the latirade of dne 62 


of 


| Ro vA Jog * bi 
change, bl g of - wad os 


Wh 596g 


who 1 
pr *of alt 2 the 11 | feats. | K 

Hit 14'be Sr the correReſt; % 1 Eck [1 55 
96 de 925 which he uſes in All. his com 

Sinks iſt, 4 i N ous the Tatio df the io 

+ nog a e in his Ges 85 25 
400 In 1 8, . Green ſerved, the baer 

4 and 4 Gag dd it AE 47 or 6 more than it ig reck 

Pfblemy, and before h oo, Eratoſthenes; io that 575 ab 

4009 years the Mad Jexandris. bath altered only 


| nutes; an! few, that the ace racy of the obſety 
the "ts 1 li be « e „both being ny 


260 167 I; 


lb 266; 0 bee Nelas ne 
that 25 of 


e Conn ie ro Conte a. Aa PE on on 


8 
1 8 

2 S. ER 
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hath 17 175 hy finds; vis. 
Fat 145 12 15 ft = 9 0 of the f 


hoe 


| rolare. Tphetgi 4, Gr flat oval, whoſe. rigs Py diathe 

nd. exreſf circle the dindcllal, if the poles be fupp 

| e eg will be fo 700% And con 75 5 
5 And cover thoſe” parry from whic| 


e bolts 4p 725 "By this weanb, Ye win acco 
odd mart 15 5 found on the tops 
tha like” o it 

bd Fr 


a rb ways : But from! 
follow 

es 28585 
„ 7605 acceſs. and re 


ref and leave bare thoſe places, 5 
830 


bins 1 ladet inund 
it 


yrs * bs 25 we 


fer ach; bal thanner, as Wha foducel” nc an 
1j "eral 1570 fiche poleh, as can, by gbterration be Hr 
thoſe inundat e 11 be few to the infiabi 
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„ ME Wok RS ofthe 
a revolution produced, difiring both in time and pofition 
frum ehe old, che authot undetrakes not to diſpute ; ſuch a 
ſappoſition' would likewiſe" include a change of the length vf 
the yoke) and cccentriciry of the earth's orbit; ter Cbch yet 
we have ho ſort of authoritxʒꝛ⁊. 3 
gan urg * 19-9137 25: Ht 7 ESBYE 3£. 160 M6 29 
Of thaDiſcaſes of Dogs, and an Account —— Receipts for 
the Clare of. their. Madneſs, and of thoſe litten by them; by 
Sir Theodore Mayern. Phil. Tranſ. Ne 19. p. 208. 
1 are ſubject to theſe ſeveral ſoris of madneſſ or 
tather diſeaſes. 1. The hot madneſs, which is incurable; 
the y run at every thing, and then they can hold out but four days; 
2. The running madneſs, which is like wife ä 
only at dogs, and that by fits, and they may ſometimes hold 
out nine months. 3. La rage me, which is 4 diſeaſe in the 
blood. 4. The falling madneſs, which ſeizes on the head, and 
u ſpecies of epilepſy. 5, The blafting or withering this lies 
in the bowcls, Which are exccedingly ſhrunk up. 8. The 
ſleepy diſeaſe, cauſed by little worms in the mouth of the 
ſtomach ; theſe dogs die ſleeping. J. The rheumatic dileate; 
in this the head is very witch twelled, and the eyes become 
yellow: Theſe ſive laſt are nor properly madneſe, but ſome othet 
diſeaſes; when thus affected, they will eat nothing nor at any 
time men ſick, they live eight or nine days without hurting 
any body, and then die of hunger: The wo Frſt diſeaſes 
communicated by the breath of dogs, as the plague amongi 
men; the latter are likewiſe contagious,” bur turable. 7011 
-»Receipts' for the bite of mad dogs. Take Viinginia ſnakes 


5 4 
* * : * 7 1 — 
& 24 - 7 e ! art 


* 11 
1 


root; and flowers of St. nhn's Mort gathered in theit prime, bf 
each equal parts, let them be made into very ſine poder; the 


doſe is from a ſcruple to a dram, to be taken in any ſortiof 
decoction prepared with ſpecifics: To a horſe give 2 drachins; 
to 4 dog from 1 to f 4 drachm; and this before the nitth Py 
after the bite. | £ VVV 

Anather; Take leaves of rue, picked from the ſtalks | 
bruiſed, s ounces; London-Treacle ( or uhioh is better, Venike- 
Freacle ) garlick puled and bruiſcd, and ſine ſilinge of tin, of 
each 4 ounces; put them into 4 pound of canary, or good 
white wine; or in caſe of a hot conſtitution, imo the tame 
quantity of ſtrong and well worked ale, in an earthen vgffel 
well ſtopprd then let it gently digeſt! or: boil in Palneo'fot 
232 toptng in the ſteam, and then and ſtrain ic 
The doſe is s to:x-0unces, ( and in ſ * 
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ARoevalSogr gry 1/ * 
e A r 9 daye: a Ain far. | 
5 5 be applied 0 2 A. and; 4 


renewed, every p 
N. FC. This medicine mult be talen before the ninth day after: 
the bite, leaft the poiſon: arms pag gr bo «go A mult be 
ven cold, or at leaſt a little w E mity ma 
ay given 50 4 beaſt Toon after the bite: This 3 Haris 
been 2 ſeveral times, was never found to 28 I? 
Another; Pluck the feathers from the breech of an ld 
cock;- and a ply at bare to the wound; if the dag were 
tock wi ell and die, and the e ell 
i the cock dies not, the ee mad ʒ it the, wounds be 
very ſurall, it is proper to o m with a lan cet 


Another; Let the patient Nn times plunged Far . 
faſting, as ſoon as poſſible after che bite: aſh the biuen 
wath » ler of the 12 — of. oak wood and; urine, n is 
A Laie 2 ſrtacle, Allaria, or or hedge e 
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Take dried nd $a ane 46 euch ts \ drachiind Vin 
"i 


gima Sake-root-: 1 4 drachme, flowers of St. Fahy Man 
3:drachms; fine filings of tin, and garlick cut ſmall, of. cach 
t drschms, London 7reacle an ounce + Let them be all beaten, 
and well mixed together, adding ſyrup of lemon pee la full 
gent to make it into an — divide chis into ꝙ qual 
one to be taken . drinking aften ibs, Gage 
ght of good ſtrong ale; let the patient walk aſter it and 
not cat 8 el ben aſter: Ute ia li of the aboveſaid 9245 
of lemon peels as poſſible; if it cannot be had, a e | 
e eee n wo are rereg 1 
rve the 2 ary 457 at 
are, r 0 the doſe may be half an oun4-G. 10ls 
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'he Lirchnjes er 854 3n Catpiola 45 cribed by % Nes Bare 
: Valvator. Phil. Trav. N 191, P. K 5d: 1516 
EIS lake was by the ancients called Li e Malu, by 
1 the moderns Lacus Lugeus, tho at preſent its Latis 
— be Laciis\Cirknicenſis, in High Dutch Zirrnitaen See, 
und in the Carniolan tongue Zirknitko Zeſero ; the-reaſon.of 
the ancient name is either unknown or very uncertain/ but che 
-of the 1 one r 
ſtom the nei gabe Ve town Zirohnitæ, which ery + ns 
8 of the e ee AG 
nd it}, this chapel was ar * pou 
1251 Net- 
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fic3, po ans e 
1 1 
IS 97 of 
1 Ta 0 HE 
FT 5 10 e opened 
5 5 ine rad ES much in Preh * 
725 2 e rarely z but it its preteſt 1 
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